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ABSTRACT
INVESTIGATING A NOVEL MEASURE OF ACADEMIC GRIT
Kelly Clark, M.A.
Department of Psychology
Northern Illinois University, 2017
Christine K. Malecki, Director
After nearly a decade of research, the construct of grit has been linked to many positive
outcomes for school-aged youth. However, evidence from a recent meta-analysis regarding the
psychometric strength of commonly employed grit scales, in combination with discrepant
findings in the extant literature, suggests that a reconceptualization of grit and its measurement
may be vital to future empirical investigation. It is possible that the broad conceptualization of
grit as an overarching personality characteristic, as opposed to a domain-specific skill, has
contributed to differential findings in the literature base. Therefore, the current study sought to
validate a novel measure of academic grit that is psychometrically sound and appropriate for use
with adolescents. The primary purpose of the current study was to investigate the psychometric
properties of a new measure of academic grit through examination of its factor structure,
reliability, and validity for middle school students. The current study utilized extant data
collected from a middle school sample (grades 6 to 8) employing self-report survey methods (N
= 757). The results of this study provided evidence of a single-factor structure, strong reliability
(Cronbach’s Alpha = .918), and criterion-related and incremental validity of the newly developed
Academic Grit Scale for assessing academic grit in adolescent populations. The Academic Grit
Scale evidenced incremental validity, such that it accounted for variance in several pertinent
outcome variables (i.e., academic achievement, life satisfaction, and school satisfaction) above

and beyond that of general grit alone. Implications of these findings are discussed, including
their potential to inform applied practices in schools and future empirical research.
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CHAPTER I
INTRODUCTION
Background and Rationale for the Study
The construct of grit, a non-cognitive trait defined as perseverance and passion for longterm goals (Duckworth, Peterson, Matthews, & Kelly, 2007; Duckworth & Quinn, 2009), has
been of popular interest among researchers in recent years. Grit has been significantly associated
with a number of positive outcomes (e.g., academic achievement, academic engagement, life
satisfaction, positive affect). Additionally, the potential utility of a school-wide intervention or
curricular program that increases students’ grit has been suggested by leading researchers in the
study of grit, such as Angela Duckworth, in order to promote school success (Atapattu et al.,
n.d.).
Although grit has received attention for its potential as a target of intervention in schools,
far too little research has been conducted in samples of youth to consider such a decision
evidence-based. The majority of published studies have utilized samples of undergraduate
students, and findings from studies utilizing adolescent samples have yielded somewhat
inconsistent results. Given the limited amount of resources in educational systems (i.e., time and
financial resources), it is imperative that schools implement interventions that are empirically
validated and grounded in psychometrically sound measurement of the target of intervention
(i.e., grit). However, nearly every peer-reviewed study on grit has employed the Grit Scale (GritO; Duckworth et al., 2007) or Short Grit Scale (Grit-S; Duckworth & Quinn, 2009), and these
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measures have received much scrutiny regarding their psychometric properties in a recent metaanalysis (Credé, Tynan, & Harms, 2016). Evidence from the meta-analysis suggests that a
reconceptualization of grit may be necessary, and the development of more psychometrically
rigorous measures of grit is crucial.
Despite the widespread attention given to the study of grit and enthusiasm regarding its
potential to improve student wellbeing through curricular programming, certain skepticism
remains among scholars and educators regarding the utility of grit in predicting student
outcomes. In order to determine if grit is a meaningful factor in student functioning, additional
research with populations of youth is imperative. Furthermore, the development of a
psychometrically sound measurement tool is also critical to the study of grit in all populations.
The creation of a scale that can be utilized with adolescents to measure grit within the specific
domain of academic grit will provide evidence of the utility of grit to predict student outcomes.
The current study extends the research on grit through the validation of a measure of
academic grit. Specifically, the current study examined the psychometric properties of a newly
developed measure of academic grit and evaluate the novel measure against the established
measure of Grit-S (Duckworth & Quinn, 2009). The primary purpose of the present study is to
investigate the factor structure, reliability, and validity of a new measure of academic grit for
middle school students, girls and boys, and students of different grade levels. The following
literature review explores research on outcomes associated with grit, the conceptualization of grit
as a unique construct, and the measurement and operationalization of grit.

CHAPTER II
REVIEW OF THE LITERATURE
In seeking to understand what drives some individuals to reach their maximal potential
and to answer the question of, “why some individuals accomplish more than others of equal
intelligence,” Duckworth and colleagues (2007, p. 1087) introduced the non-cognitive trait of
grit. The trait was defined as passion and perseverance for long-term goals and was described as
a factor contributing to achievement and success in an array of contexts for both youth and
adults. Grit has been conceptualized as an overarching dispositional trait, and can be broken
down into two factors: perseverance of effort and consistency of interest. Perseverance of effort
comprises diligence and striving toward long-term goals despite adversity or challenges, while
consistency of interest involves passionate and sustained focus on goals over time. Grit has
received increasing attention not only in empirical study over the past decade, but also in popular
culture and in the field of education. School-based interventions and recommendations for
fostering students’ grit are beginning to appear (e.g., Atapattu et al., n.d.; Shechtman, DeBarger,
Dornsife, Rosier, & Yarnall, 2013), with goals for maximizing students’ success gleaned from
the extant literature on grit.
This literature review will examine the body of work on grit in adult and youth
populations, including a review of group-level differences in grit and the associations of grit with
outcome variables that may be of particular interest to professional educators considering the
implementation of grit interventions in the future (i.e., academic achievement, life satisfaction,
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and school satisfaction). The review will also illustrate the current conceptualization of grit,
distinguishing the definition of grit from similar constructs. Finally, the measurement and
conceptualization of grit will be critically evaluated, and solutions for the possible shortcomings
of the present operationalization of grit will be proposed.
Outcomes Associated with Grit
Most research on grit has utilized samples of college students or adult community
samples; however, a large implication of understanding grit is the ability to intervene early in
students’ education and work to increase their level of grit before they face the challenges
inherent in obtaining a college degree, meeting expectations of the workplace, or generally
leading successful lives as adults. Unfortunately, the number of studies examining grit in
childhood and adolescence is limited, but it is important that researchers continue evaluating grit
in youth to better understand its utility as a predictor of student functioning.
Group-Level Differences in Self-Reported Grit
The extant literature has demonstrated that individuals’ grit is not likely to be
significantly different across groups. A recent meta-analysis found weak associations between
grit and demographic variables such as gender, year in school, and ethnic minority status;
however, a small positive association between grit and age was evidenced (Credé, Tynan, &
Harms, 2016). A similar positive association between grit and age was evidenced previously in a
sample of adults aged 25 and older (Duckworth et al., 2007). Additionally, some studies have
demonstrated gender differences in mean levels of self-reported grit, with females scoring
slightly higher than males (e.g., Eskreis-Winkler, Shulman, Beal, & Duckworth, 2014; Suzuki,
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Tamesue, Asahi, & Ishikawa, 2015). However, these findings indicated only small group-level
differences and the majority of studies providing analyses of group-level differences in grit have
demonstrated non-significant differences, a conclusion supported by Credé and colleagues’
meta-analysis (2016).
While differences in grit based on race or ethnicity were not evidenced through metaanalysis, scholars have begun to question the utility of current measures of grit in non-Western
cultures. Following a systematic review of the grit literature, Datu and colleagues expressed
concern about the psychometric properties of the Grit-O and Grit-S for use in collectivist
settings, and they called for additional research to examine potential cultural differences in the
expression or related outcomes of grit, as the majority of studies on grit have been conducted in
Western cultures. Regarding the psychometric properties of Grit-O and Grit-S, Datu et al.
described previous findings that the hierarchical model of grit did not replicate in the collectivist
social context of the Philippines, and consistency of interest did not load onto overall grit in
confirmatory factor analyses (CFAs). Additionally, CFAs in prior research with Japanese adults
(Suzuki et al., 2015) also revealed that two items of the consistency of interest facet did not load
onto the intended factor; additionally, the internal consistency of the Grit-S in a Japanese sample
(α = .60 to .63) was lower than what was evidenced in Duckworth’s validation studies (α = .73 to
.83). Similar to findings in individualistic cultures, Datu and colleagues described stronger
positive outcomes for individuals in collectivistic societies with regard to the perseverance of
effort facet than consistency of interests. In fact, consistency of interest did not predict any
adaptive outcome in a variety of studies utilizing collectivistic samples (e.g., Suzuki et al., 2015;
Wolters & Hussain, 2015). Ultimately, the authors concluded that a new scale should be
developed and validated for use in collectivistic settings and future research should explore the
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cultural variation in the level or associated outcomes of grit (Datu, Valdez, & King, 2016; Datu,
Yuen, & Chen, 2016).
Academic Achievement
In the past decade of research, grit has been repeatedly linked to academic achievement
among youth and adults. A meta-analysis (Credé et al., 2016) revealed that overall academic
performance (i.e., a combination of high school grade point average [GPA], college GPA, and
post-graduate GPA, as well as grades from individual courses) was significantly correlated with
overall grit (ρ = .18, k = 39, N = 13,141, SDρ = .11). The two facets of grit demonstrated
distinctive associations with academic performance in this meta-analysis, such that perseverance
of effort was associated with academic performance (ρ = .26, k = 11, N = 5,221, SDρ = .12) more
strongly than the association of consistency of interest with academic performance (ρ = .10, k =
11, N = 5,221, SDρ = .02). The meta-analysis also examined the incremental validity of grit in
predicting academic performance after controlling for conscientiousness, providing evidence that
overall grit explained no unique variance in overall academic performance or high school GPA
after controlling for conscientiousness, and grit explained a small amount of incremental
variance in college GPA after controlling for conscientiousness. However, while consistency of
interest explained no additional variance in high school GPA, college GPA, or academic
performance, the perseverance of effort facet explained significant incremental variance in high
school GPA (ΔR = .085), college GPA (ΔR = .023), and academic performance (ΔR = .040;
Credé et al., 2016).

7
Adult Literature
Among adult populations, scholars have investigated the relation of grit with several
academic variables. The association of grit and college GPA has been recurrently positive and
significant (e.g., Duckworth et al., 2007; Strayhorn, 2014; Wolters & Hussain, 2015). In fact,
Strayhorn (2014) revealed significant associations of grit with college grades (r = .38, p < .01),
high school grades (r = .35, p < .01), and ACT scores (r = .23, p < .01) in a sample of Black male
college students attending a predominantly White university. The two facets of grit have been
studied separately to allow for an examination of their unique contribution in predicting
academic achievement among adults. In a study of college students, Wolters and Hussain (2015)
demonstrated that perseverance of effort was a significant predictor of college academic
achievement (β = 0.23, p < .01), while consistency of interest did not account for significant
variance in academic achievement (β = 0.11, ns). Additionally, Bowman and colleagues utilized
three samples of college students to reveal that college GPA significantly predicted perseverance
of effort (βs = 0.175, 0.184, 0.245, ps < .05), but not consistency of interest (β = -0.007, -0.035,
0.092, ns; Bowman, Hill, Denson, & Bronkema, 2015). Akos and Kretchmar (2017)
demonstrated similar results, such that college GPA was significantly, positively predicted by
perseverance of effort after controlling for a host of variables (e.g., gender, ethnicity, high school
grades); however, consistency of interest was not a significant predictor of college GPA. These
findings elucidate the difference in predictive power for the two dimensions of grit, as the
consistency of interest facet did not explain a significant proportion of variance in multiple
academic outcomes across studies, while the perseverance of effort dimension did account for
significant variance in these academic achievement outcomes. This discrepancy in the predictive
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power of the two facets of grit may provide an explanation for the differential findings of the
association between overall grit and academic outcomes.
The findings of associations between grit and college achievement have been somewhat
inconsistent, with several studies reporting non-significant associations between college
academic performance and overall grit (e.g., Kelly, Matthews, & Bartone, 2014; Robertson-Kraft
& Duckworth, 2014). However, Kelly and colleagues (2014) utilized a sample of first-year
cadets at the United States Military Academy at West Point, and their findings may have been
influenced by a range restriction, given the elite status of participants in their sample (i.e., West
Point Cadets). Similarly, the findings of Robertson-Kraft and Duckworth (2014) must also be
considered in light of the fact that grit was measured with atypical methodology, as two research
assistants coded participants’ résumés for evidence of perseverance and consistency in
extracurricular and work activities during college. Nearly every study of grit has employed the
Grit-O (Duckworth et al., 2007) or Grit-S (Duckworth & Quinn, 2009) to study grit via selfreport methodology. Thus, although inconsistencies in the associations of grit and college
academic achievement have been demonstrated in the literature, it is possible that these
discrepancies are attributable to changes in methodology or the use of samples that do not
represent the characteristics of the general population. Furthermore, these differential findings
may also be attributed to the stronger predictive validity of one facet of grit (i.e., perseverance of
effort) in comparison to the other facet (i.e., consistency of interest). When combined into an
overall score of grit, as has often been done in the extant literature, the predictive power of the
perseverance of effort items may be diffused by the weaker consistency of interest items.
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Child and Adolescent Literature
Much of the literature on grit has been evidenced in adult samples, however many
researchers have begun examining grit in samples of children and adolescents. This is important
work, as these findings have practical implications in school settings, and empirical study is
imperative before the practical implications of grit can be adequately understood across
developmental stages. Among youth populations, grit has been studied in relation to several
academic outcome variables (e.g., GPA, standardized test scores). For instance, in a sample of
high-achieving students in public middle school (seventh and eighth grades) and high school
(10th and 11th grades), Duckworth and Quinn (2009) demonstrated that overall grit was positively
associated with GPA after controlling for age (r = .32, p < .001). This finding was replicated in
an unpublished study by Malecki and Demaray that measured high school students’ self-reported
grit and cumulative GPA. Overall grit was significantly associated with GPA (r = .316, p < .01),
and both facets of grit were also significantly correlated with GPA, although perseverance of
effort was more strongly associated with GPA (r = .293, p < .01) than consistency of interest
with GPA (r = .147, p < .01; Malecki & Demaray, 2015).
West and colleagues (2016) studied eighth grade students’ improvement in standardized
achievement test scores, revealing that overall grit positively predicted improvement on
standardized mathematics tests (β = 0.120, p < .01) and English language arts tests (β = 0.079, p
< .05). Similarly, grit was significantly associated with math achievement (r = .184, p < .05) and
reading achievement (r = .123, p < .05) as measured by the Woodcock Johnson Tests of
Achievement-III in a sample of third through eighth grade participants (Tucker-Drob, Briley,
Engelhardt, Mann, & Harden, 2016).
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In a sample ranging from 10 to 18 years old, Dixon and colleagues examined the unique
association between each facet of grit and academic achievement. Perseverance of effort was
positively associated with adolescents’ GPAs (r = .20, p < .003); however, consistency of
interest was not significantly related to GPA (r = .05, ns), demonstrating the potentially greater
predictive validity of the Perseverance of Effort subscale of the Grit-S. However, both
perseverance of effort and consistency of interest were positively related to academic selfefficacy (rs = .40, .19, p < .003; Dixon, Worrell, Olszewski-Kubilius, & Subotnik, 2016).
Expanding the literature outside of the United States, Dumfart and Neubauer (2016)
examined the predictive utility of several non-cognitive traits in their relation to academic
achievement in a sample of eighth grade students in Austria. Overall grit was significantly
associated with overall GPA (r = .29, p < .01), science GPA (r = .20, p < .05), and language
GPA (r = .23, p < .05), which builds evidence for the association of grit and academic
achievement outside of the United States (Dumfart & Neubauer, 2016).
However, these findings have not been consistently replicated in the extant youth
literature. For example, Ivcevic and Brackett’s (2014) study revealed a non-significant
association (r = .14, ns) between overall grit and high school students’ GPA. The authors
hypothesized that grit may have significant utility in predicting self-selected goals that high
school students are passionate about, rather than having utility in predicting achievement with a
more objective measure such as cumulative GPA. Although not explicitly stated, the authors
began calling into question the underlying assumption of whether all students strive to achieve
academic success through objective measures such as GPA.
Although the current literature could be enhanced with additional research using larger,
more diverse samples of children and adolescents, these findings provide evidence that grit may
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be an important factor in predicting youths’ academic success. The majority of studies examining
grit among youth have utilized samples of high achieving populations; thus a range restriction
may have influenced, and potentially weakened, previous empirical findings. Also, some studies
in adolescent populations have yielded undesirable or minimally acceptable levels of
psychometric properties such as internal consistency (e.g., West et al., 2016). Additionally, only
one of the currently published studies (i.e., Dixon et al., 2016) examined the two facets of grit
and their individual capacities to predict academic achievement in adolescent populations, and
because the perseverance of effort facet contributes more meaningfully to adult achievement
outcomes than the consistency of interest dimension, this may be a relation to further elucidate in
future research. It is possible that previous findings may have yielded stronger associations
between grit and achievement if the subscales of grit were uniquely examined, as the consistency
of interest dimension may be weakening overall findings. Future research should explore the
utility of specific facets of grit when predicting adolescent outcomes and ensure samples are
representative of the population of interest to allow for more generalizable results. The previous
literature suggests that a new, more psychometrically sound measure of grit that is validated for
use with the general adolescent population is needed for future research.
Life Satisfaction
Life satisfaction, or an individual’s “subjective global evaluation of the positivity of
her/his life as a whole,” has been negatively associated with an array of adverse outcomes for
youth (e.g., aggression, risky sexual behavior, depression, anxiety) and may act as a buffer
against psychopathology among youth experiencing stress (Huebner, Suldo, & Valois, 2003, pp.
3-5). Scholars have investigated the association of grit and life satisfaction across developmental
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stages and geographical regions around the world. In fact, only one of the following studies of
grit and life satisfaction was conducted in the United States (i.e., Duckworth et al., 2009), while
the majority of findings were obtained through international studies. The findings have provided
corroborative evidence of a significant and positive relation between grit and life satisfaction for
both adults and youth. As noted by Vainio and Daukantaite (2015), it is necessary for researchers
to examine whether grit is positively or negatively associated with wellbeing before it is
incorporated into educational interventions. Certainly, it is particularly important for scholars to
determine the relation of grit and life satisfaction for school-aged children and adolescents before
they seek to implement interventions that increase students’ grittiness.
In a meta-analysis of studies examining grit across developmental levels, Credé et al.
(2016) revealed a significant association between life satisfaction and grit (ρ = .30, k = 9, N =
2,266, SDρ = .08). Additionally, the authors separately analyzed the associations of each facet of
grit with life satisfaction. Perseverance of effort was more strongly correlated with life
satisfaction (ρ = .54, k = 3, N = 975, SDρ = .00) than the association of consistency of interest
and life satisfaction (ρ = .20, k = 3, N = 975, SDρ = .00; Credé et al., 2016). The stronger
association between perseverance of effort and the outcome variable of life satisfaction, in
comparison to the consistency of interest facet of grit, was also demonstrated in the
aforementioned literature examining the relation of grit facets and academic achievement.
Life satisfaction has been repeatedly associated with grit among samples of adults studied
around the world. For instance, in a sample of Indian young adults, grit was positively associated
with life satisfaction (r = .32, p < .01) and the similar constructs of happiness (r = .26, p < .01)
and positive affect (r = .44, p < .01; Singh & Jha, 2008). Similar findings were evidenced with an
Australian sample of college students, as grit was positively associated with subjective life
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satisfaction (r = .38, p < .01; Sheridan, Boman, Mergler, & Furlong, 2015), and in an American
sample of teachers, where grit and life satisfaction were positively associated (r = .17, p < .001;
Duckworth et al., 2009). Although mean-level differences in grit were not demonstrated in Credé
and colleagues’ (2016) meta-analysis, Vainio and Daukantaite (2015) explored whether the
relation of grit and life satisfaction was moderated by gender. In a sample of college students,
correlational analyses revealed similar associations between grit and life satisfaction for both
women (r = .44, p < .001) and men (r = .42, p < .001), and gender was not a significant
moderator of the association of grit and life satisfaction. These analyses were repeated with a
community sample of adults, and in this study, Vainio and Daukantaite (2015) demonstrated a
significant difference across gender in the correlation of grit and life satisfaction (z = -2.98, p <
.01). The association of grit and life satisfaction was much stronger for men (r = .43, p < .001)
than it was for women (r = .29, p < .001). The authors of these studies hypothesized that the
achievement of long-term goals by gritty individuals may be satisfying, which may then
contribute to higher overall life satisfaction (Singh & Jha, 2008; Vainio & Daukantaite, 2015).
In both adolescent and young adult samples, the two facets of grit have been explored in
relation to life satisfaction. Perseverance of effort positively predicted life satisfaction in a
college sample (β = .43, p < .001) and in a sample of high school students (β = .52, p < .001).
However, the consistency of interest facet was not a significant predictor of life satisfaction in
either developmental stage, fueling increased doubt in the ability of this aspect of grit to
contribute meaningfully to the prediction of outcomes (Datu et al., 2016).
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School Satisfaction
Huebner and colleagues defined school satisfaction as “a person’s subjective global
evaluation of the positivity of her/his life” within the specific domain of school (Huebner et al.,
2003, p. 3). Although limited in quantity, studies have shown positive associations between grit
and students’ satisfaction with school (Bowman et al., 2015; Ivcevic & Brackett, 2014). Similar
to life satisfaction, it is necessary for researchers to examine the association of grit and school
satisfaction among children and adolescents before they seek to develop and implement
educational interventions targeting grit. This is because interventions should improve students’
wellbeing, and interventions that effectively increase grit should not be associated with lower
wellbeing or the intervention would be unethical.
Among adult populations, Bowman and colleagues (2015) demonstrated a positive
association between perseverance of effort and college students’ school satisfaction through a
two-part, self-report study that analyzed three samples of college students attending large, public
universities. After controlling for participants’ race and ethnicity, gender, year in school, high
school GPA, and parents’ level of income, college satisfaction was a significant predictor of
perseverance of effort in all three samples (βs = 0.154, 0.187, 0.213, ps < .05). However, college
satisfaction did not account for significant variance in consistency of interest in two of the three
samples (βs = -0.50, -0.071, ns), and college satisfaction was significantly negatively associated
with consistency of interest in the third sample (β = -.085, p < .05). Because the authors had
hypothesized that both dimensions of grit would be positively associated with college
satisfaction, they pointed out the potential of acquiescence bias to impact the study results, as
participants may have inadvertently responded to the negatively-worded items on the consistency
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of interest subscale in ways that systematically differed from responses to the positively-worded
perseverance of effort subscale of Grit-S (Bowman et al., 2015). This hypothesis is later
considered in the present study.
To study grit and school satisfaction among youth, Ivcevic and Brackett (2014) utilized a
sample of students attending a private high school in the Northeastern United States. Grit was
significantly correlated with school satisfaction (r = .20, p < .01), and the authors concluded that
grit may be associated with positive attitudes about school and heightened school satisfaction for
a number of reasons. For example, given the negative association of grit with other adverse
outcomes demonstrated in the literature (e.g., depression, anxiety), it is possible that gritty
students also experience lower levels of psychopathology, which then leads to higher school
satisfaction. Ivcevic and Brackett also hypothesized that students high in grit may exhibit fewer
hyperactivity, attention, and learning problems, the absence of which may contribute to a
positive school experience (2014).
Distinguishing Grit from Other Non-Cognitive Traits
Grit has been subject to some skepticism among researchers regarding its uniqueness as a
construct. In a recent meta-analysis, Credé and colleagues (2016) suggested that grit might be
redundant with other non-cognitive traits such as conscientiousness, need for achievement, selfefficacy, hardiness, and growth mindset. However, scholars (e.g., Duckworth et al., 2007;
Duckworth & Quinn, 2009) discriminate between grit and several comparable, yet distinct
constructs.
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Conscientiousness
Conscientiousness is a personality trait included in the Big Five personality taxonomy,
and is defined as “the propensity to follow socially prescribed norms for impulse control, to be
goal directed, to plan, and to be able to delay gratification” (Roberts et al., 2009, p. 369).
Conscientiousness is a broad term used to describe a family of similar traits such as self-control,
dependability, and organization. In Credé and colleagues’ (2016) meta-analysis,
conscientiousness was very strongly associated with total grit (ρ = .84, k = 22, N = 18,826),
perseverance of effort (ρ = .83, k = 8, N = 4,967), and consistency of interest (ρ = .61, k = 8, N =
4,967). Additionally, grit was strongly associated with self-control (ρ = .72, k = 4, N = 2,615),
which is a facet of conscientiousness.
Duckworth and colleagues distinguish grit from conscientiousness due to the emphasis of
grit on pursuing long-term goals as opposed to short-term completion of tasks. Additionally, grit
is future-oriented and involves consistent interest in goals across years, whereas
conscientiousness is present-focused and involves effective self-control “in the moment” and
resistance from indulging in “hourly temptations” (Duckworth et al., 2007; Vainio &
Daukantaite, 2015). Grit emphasizes sustained effort and passion and the demonstration of
stamina in projects that can take several months, years, or decades to complete (Duckworth &
Quinn, 2009). In a recent interview, Duckworth stated that she thinks “of grit as ‘a member of
the conscientiousness family,’ but one with independent predictive powers” (Kamenetz, 2016).
Similarly, Eskreis-Winkler and colleagues (2014) described grit as a facet of conscientiousness.
Thus, grit may overlap conceptually with conscientiousness due to its membership in the family
of personality traits comprising the Big Five trait. Furthermore, the strong associations between
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conscientiousness and grit demonstrated through meta-analysis (Credé et al., 2016) support the
contention that grit may be a distinct facet within the family of conscientiousness.
Although grit and conscientiousness have consistently demonstrated a strong positive
correlation, grit has shown predictive validity above and beyond the effects of conscientiousness,
further qualifying its conceptualization as a distinct psychological trait. For example, grit
accounted for unique variance in lifetime career changes while accounting for age and the Big
Five personality traits, including conscientiousness; grit also predicted summer retention of West
Point cadets while controlling for conscientiousness and a comprehensive “Whole Candidate
Score” comprising variables such as SAT score, leadership potential, and a Physical Aptitude
Exam (Duckworth et al., 2007). Additionally, Reed and colleagues demonstrated a significant
positive association between grit and conscientiousness, although only grit was a significant
predictor of moderate-high intensity exercise, while conscientiousness was not a significant
predictor (Reed, Pritschet, & Cutton, 2012). Credé and colleagues’ (2016) meta-analysis also
examined the incremental validity of overall grit and its two facets, demonstrating evidence that
while controlling for conscientiousness, overall grit (ΔR = .002) and the consistency of interest
(ΔR = .000) facet “add little to our ability to understand or predict academic performance” with
high school GPA. However, the perseverance of effort dimension did account for unique
variance (ΔR = .085) in predicting high school GPA across studies, even after controlling for
conscientiousness (Credé et al., 2016, pp. 28-29).
Need for Achievement
Need for achievement has been defined by McClelland as an unconscious “drive to
complete manageable goals that allow for immediate feedback on performance” (Duckworth et
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al., 2007, p. 1089). Both need for achievement and grit involve the steadfast pursuit of personal
goals, and there may exist some conceptual overlap; that is, individuals high in need for
achievement may or may not display grit, and vice versa.
Despite some conceptual overlap, need for achievement and grit are distinct theoretical
constructs. Whereas individuals high in need for achievement pursue manageable goals based on
immediate positive feedback, gritty individuals select challenging goals and persevere toward
them for long periods of time. Importantly, individuals high in grit strive toward achieving their
goals even in the absence of positive feedback, and persevere through adversity and challenges.
Also, while need for achievement is conceptualized as an unconscious drive, grit involves
conscious effort and passion (Reed et al., 2012).
Self-Efficacy
Bandura defines perceived self-efficacy as an individual’s “judgments of how well one
can execute courses of action required to deal with prospective situations” (1982, p. 122). Selfefficacy and grit may be conceptually similar due to both constructs’ focus on the ability to
achieve a goal or execute a task. It may be argued that in order to have grit (i.e., to demonstrate
passion and perseverance toward a long-term goal over an extended period of time), an
individual must have high self-efficacy regarding the achievement of their long-term goal.
However, this relation has yet to be studied empirically.
Self-efficacy is state-like and situation-dependent, meaning that individuals’ self-efficacy
varies depending on the specific task at hand and other contextual variables. In contrast, grit is
presently conceptualized as a trait-like, stable individual characteristic. Additionally, grit differs
from self-efficacy due to its emphasis on stamina in the achievement of long-term goals, whereas
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the focus of self-efficacy is on an individual’s perceived capability of accomplishing a task or set
of tasks. The amount of effort, or grit, required to execute these tasks is not necessarily relevant
(Reed, Pritschet, & Cutton, 2012). Duckworth and colleagues’ (2007, 2009) conceptualization of
grit does not require that individuals establish perceived self-efficacy regarding their long-term
goals, only that they demonstrate persistence and passion toward achieving long-term goals.
Thus, self-efficacy may or may not overlap with grit, dependent on individual differences and
contextual circumstances.
Hardiness
Defined as a collection of attitudes (i.e., commitment, control, and challenge) that enables
individuals to transform stressful circumstances into growth opportunities, hardiness has also
been suggested as a trait similar to grit. Both constructs involve sustained effort in the face of
challenge, and both share “an element of courage” through the demonstration of hard work. In
recent studies, grit and hardiness have demonstrated a significant positive association (r = .34, p
< .01; Kelly et al., 2014; r = .31, p < .001; Maddi et al., 2013). However, these traits can be
conceptually distinguished on the basis of grit’s emphasis on achieving specific long-term goals
and hardiness’ focus on changing adverse circumstances into positive growth-oriented
opportunities through intense, immediate efforts. “Hardiness is the courage to learn from what is
happening and change if doing so seems more advantageous,” and grit is continuous and
perseverant effort in pursuit of goals of long period of time (Maddi et al., 2013, p. 129). While
hardiness can only be displayed in the face of adversity, grit can be demonstrated at any time
including times of adversity and challenge.
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Growth Mindset
Some may recognize similarities between grit and growth mindset (i.e., incremental
theory of intelligence). Individuals with growth intelligence mindsets implicitly believe
intelligence can be developed and improved over time, and therefore, intelligence is malleable
(Yeager & Dweck, 2012). Grit is similar to growth mindset because of both variables’ emphases
on hard work: grit involves devoting diligent effort toward the achievement of challenging longterm goals, while growth mindset involves employing hard work to increase skills and abilities
and broaden intelligence (Tucker-Drob et al., 2016). Grit differs from growth mindset in several
ways: first, grit is presently conceptualized as a personality characteristic, whereas growth
mindset involves an implicit cognitive framework around one’s personal conceptualization of the
malleability of intelligence. Additionally, grit can be demonstrated behaviorally in a variety of
life domains, whereas growth mindset is specific to one’s beliefs about intellectual capacity.
Grit has been positively associated with growth mindset in past research on youth (e.g., TuckerDrob et al., 2016; West et al., 2016), and both variables have been positively linked to academic
achievement (Credé et al., 2016; Yeager & Dweck, 2012).
Measurement and Conceptualization of Grit
Measurement of Grit
The most widely used measure of grit is the Short Grit Scale (Grit-S; Duckworth &
Quinn, 2009), which is an 8-item, self-report scale. This measure is a reduced version of the
original 12-item Grit Scale (Grit-O; Duckworth et al., 2007). In a scale validation study, the GritS was demonstrated to have improved psychometric properties in comparison to the longer Grit-
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O (Duckworth & Quinn, 2009); thus, the Grit-S is currently the most widely used measure of
grit. The Grit-S consists of two subscales: Perseverance of Effort (e.g., “I am diligent”) and
Consistency of Interest (e.g., “New ideas and projects sometimes distract me from previous
ones”). Participants respond to a 5-point Likert-type scale ranging from 1 (Not like me at all) to 5
(Very much like me). After reverse scoring the four Consistency of Interest items, mean scores
can be calculated for each subscale and for total Grit.
The Grit-S evidenced adequate internal consistency and two-factor structure in
Duckworth and Quinn’s (2009) scale validation study. After removing two items from each
subscale of the Grit-O (Duckworth et al., 2007), the validation study utilized four samples to
evaluate scale validity including adolescent finalists in the 2005 Scripps National Spelling Bee
(N = 175), Ivy League undergraduate students (N = 139), and two samples from two classes of
cadets in the United States Military Academy, West Point (N = 1,218; N = 1,308). Across the
four samples, Cronbach’s alpha coefficients ranged from .73 to .83 for the 8-item measure. When
separated into its subscales, internal consistencies were slightly higher for the Consistency of
Interest subscale (α = .73 to .79) in comparison to the Perseverance of Effort subscale (α = .60 to
.78). Duckworth and Quinn conducted confirmatory factor analyses to test the two-factor
structure of Grit-S in all four samples (χ2 = 43.63 - 235.51, RMSEA = .061 - .101, CFI = .86 .95).
Evidence for the test-retest reliability and predictive validity of the Grit-S was also
provided using a sample of adolescents (N = 279; Mage = 13.94, SD = 1.59). Study participants
were seventh, eighth, 10th, and 11th grade “high-achieving middle and high school students at a
socioeconomically and ethnically diverse magnet public school” ranging from 11 to 17 years old
(Duckworth & Quinn, 2009, p. 170). The sample was 59% female, ethnically diverse (58%
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White, 20% Black, 16% Asian, 4% Hispanic, 1% Other ethnicities), and somewhat
socioeconomically diverse (18% received free or reduced price lunch). In the spring of 2006,
participants completed the 12-item Grit-O (which consists of the eight Grit-S items and four
additional items). In the spring of 2007, participants completed the Grit-O and reported the
number of hours spent watching television each day; student records were also obtained to
examine students’ GPAs. The internal consistency of both administrations was very good (α =
.82, .84) and participants’ scores on the eight Grit-S items remained stable over one year (r = .68,
p < .001), providing evidence of test-retest reliability. Additionally, Grit-S scores predicted GPA
one year later (r = .30, p < .001) and inversely predicted hours of television watched per day (r =
-.24, p < .001; Duckworth & Quinn, 2009). In their meta-analysis of grit, Credé and colleagues
(2016) revealed that the average coefficient of Cronbach’s alpha for Grit-O and Grit-S is .79,
although the internal consistency of each facet is lower (α = .71 for perseverance of effort; α =
.74 for consistency of interest).
Evidence of the Psychometric Properties of Grit-S in Adolescent Samples
Recent studies utilizing Grit-S among adolescent samples have yielded Cronbach’s alpha
coefficients varying in ranges of acceptability for internal consistency. As recommended by
DeVellis (2012), ranges of Cronbach’s alpha between .80 and .90 are very good, between .70 and
.80 are respectable, between .65 and .70 are minimally acceptable, between .60 and .65 are
undesirable, and below .60 are unacceptable. In a sample of Filipino high school students, Datu
and colleagues demonstrated undesirable internal consistency for the total Grit-S (α = .60),
Perseverance of Effort subscale (α = .60), and Consistency of Interest subscale (α = .63);
furthermore, the two subscales were non-significantly correlated (r = -.01; Datu, Valdez, & King,
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2016b). Similarly, Guerrero and colleagues (2016) evidenced Cronbach’s alpha coefficients for
Grit-S ranging from the undesirable to minimally acceptable range in a sample of low-income,
American Latino ninth grade students. Interestingly, one of the scale’s items (i.e., “Setbacks
don’t discourage me. I bounce back from disappointments faster than most people”) correlated
negatively with the other seven items. Prior to dropping this item, Cronbach’s alpha for total
Grit-S was .63, and after dropping this item, Cronbach’s alpha moved into the minimally
acceptable range (α = .67; Guerrero, Dudovitz, Chung, Dosanjh, & Wong, 2016). In a sample of
American students in eighth grade, an undesirable alpha coefficient was evidenced (α = .64;
West et al., 2016). Additionally, in an unpublished study, Malecki and Demaray administered the
Grit-S to a large sample of high school students (N = 1,068) and evidenced undesirable internal
consistency in the overall measure, with a Cronbach’s alpha coefficient of .630. The internal
consistency of the two subscales was greater than the overall grit, as the Cronbach’s alpha
coefficients were .799 and .708 for the perseverance of effort and consistency of interest
subscales, respectively. Interestingly, in this study perseverance of effort and consistency of
interest were not significantly associated (r = -.030, ns), thus, the two subscales may be
measuring different constructs and may not be valid measurements of the same latent construct,
which may explain the weakened internal consistency after the subscales were combined into
overall grit (Malecki & Demaray, 2015).
Positively and Negatively Worded Items in Grit-O and Grit-S
Duckworth and colleagues’ two-factor measures of grit utilize both positively and
negatively worded items. One of the advantages to wording items in this manner is to counteract
acquiescence bias or response set behavior among respondents (Barnette, 2000; DeVellis, 2012).
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An acquiescence response bias refers to “a respondent’s tendency to agree with items
irrespective of their content” resulting in a pattern of responses that may not accurately represent
an individual’s true experiences (DeVellis, 2012, p. 83), while response set behaviors occur
when participants disregard specific item content and respond based on general feelings about
the perceived overall subject (Barnette, 2000). By adjusting the valence of items with positively
and negatively worded content, scale developers intend to provide a more varied list of items in
which respondents are less likely to assume all items ask the same thing. However, as DeVellis
(2012) points out, a disadvantage to reversing item polarity in a measure is the possibility of
confusing study participants. Responding to seemingly opposite statements may confuse some
participants, increasingly the likelihood that respondents mistakenly endorse items in the
opposite direction of the response scale. Under these circumstances, both the validity and
reliability of the measure is hindered.
The disadvantages of including both positively and negatively worded items have been
documented in previous literature. For example, studies have utilized alternate forms of measures
(i.e., positively worded, negatively worded, and mixed worded items) to demonstrate
significantly different internal consistency reliabilities across forms, with higher internal
consistency evidenced when all items are positively worded (e.g., Schriesheim & Hill, 1981).
Additionally, the inclusion of items written in opposite directions can impact the factor structure
of measures by reducing the confirmatory factor analysis model fit, as evidenced through
simulation studies (e.g., Schmitt & Stults, 1985; Woods, 2006).
In fact, scales containing both positively and negatively worded items can produce
artificial factor structures if respondents mistakenly or carelessly endorse items so that positive
items form one factor and negative items form another factor (Spector, Van Katwyk, Brannick,
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& Chen, 1997). In a simulated study, Woods (2006) examined how careless responding (i.e.,
confusion to positively and negatively worded items) and the percentage of negatively worded
items in a measure influenced the confirmatory factor analysis (CFA) results. The CFA results
indicated that increases in both careless responding and percentage of negatively worded items
produced a higher likelihood for CFA results to favor a two-factor model over a one-factor
model for a uni-dimensional scale created for study purposes (Woods, 2006). This final point is
especially relevant when considering the psychometric quality of Grit-S, as the perseverance of
effort subscale has four positively worded items and the consistency of interest subscale has four
negatively worded items. It may be the case that the two subscales of Grit-S factored separately
due to the item wording during scale validation studies, although further investigation of this
hypothesis is warranted. This idea has been previously discussed in the literature (e.g., Bowman
et al., 2015).
Conceptualization and Operationalization of Grit
Given the varying degrees of acceptability regarding the internal consistency of Grit-S,
the questionable factor structure due to positively and negatively worded items, and the
differential support for the incremental validity of grit in accounting for significant proportions
of variance in outcome variables, future measurement of grit may consider revisiting the
conceptualization and operationalization of grit.
Grit as a Domain-Specific Skill Instead of a Personality Trait
A personality trait has been defined as “the tendency to think, feel, and behave in a
relatively enduring and consistent fashion across time in trait-affording situations” (Roberts et
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al., 2009, p. 369). Grit is presently defined as a characteristic, personality trait, and stable
individual difference (Duckworth et al., 2007; Duckworth & Quinn, 2009). Thus, gritty
individuals are expected to “act gritty” across a multitude of diverse contexts, given the
designation of grit as a trait-level construct. In fact, Duckworth and colleagues deliberately
devised a scale to measure grit across domains when writing items for the original Grit Scale
(Duckworth et al., 2007); although, the authors did not justify their reasoning for intentionally
not specifying particular life domains in the item content.
Both the conceptualization and measurement of grit lead to the assumption that grit is a
personality trait as opposed to a malleable, context-dependent skill that can be enhanced with
increased effort or through direct and explicit instruction. It may be more accurate and
informative to operationalize grit as a skill-based variable rather than a dispositional
characteristic for two reasons: (1) by definition, gritty individuals cannot be gritty in all domains
of their lives, and (2) operationalizing grit as a skill affords the postulation that grit can be taught
and enhanced through instruction.
In order for an individual to demonstrate grit in a specific area (e.g., academic
achievement), that individual must devote significant effort toward one or more challenging,
long-term goals in that domain. As a result of limited time and resources, the individual is forced
to make choices between the pursuit of goals in that life domain and other domains (e.g.,
socializing, workplace success, personal hobbies). Simply put, most individuals cannot possibly
allocate their time and energy across every domain of life to achieve long-term goals in all
domains at the same time. Consider for example, a collegiate athlete whose ultimate goal is to
play for a professional basketball team. This individual will likely demonstrate supreme
grittiness on the basketball court; however, the same person may simply meet the minimal
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requirements of collegiate coursework without passionate pursuit of challenging academic goals.
In this example, the student athlete would score highly on the widely accepted measures of grit
(i.e., Grit-O and Grit-S) if they responded with their athletic prowess in mind, although this
student is not necessarily gritty in all life domains, or at least not highly gritty in every domain of
life. This example student’s scores on the currently utilized measures of grit would not likely
lead to an association between “grit” and an outcome variable other than athletic performance
(e.g., academic performance). Therefore, the operationalization of grit as an overarching
personality trait may be a faulty assumption. Future measures of grit may distinguish between
domains of life, which may afford enhanced understanding of the role of grit in predicting
success across contexts regarding self-selected goals that individuals are passionate about
achieving.
While many have begun to tout the utility of interventions and curricula to increase grit
among youth, few have recognized the discrepancy between considering grit a malleable target
of intervention and a stable personality trait, as grit is currently conceptualized. Efforts to
manipulate students’ personalities through intervention may be considered not only difficult, but
also possibly unethical, as suggested by Credé and colleagues (2016). A more fitting approach to
the study of grit may entail a reconsideration of grit as a skill that individuals can consciously
control and strengthen through direct instruction. Perhaps grit’s membership in families of
personality traits or skills is not mutually exclusive. That is, grit may be a dispositional
characteristic that underlies individuals’ pattern of behaviors, although it may also be malleable
such that individuals can capitalize on their underlying grit in areas of passion to achieve
important goals. The extant literature has described intervening to promote individuals’ grit as a
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practical implication of the research; however, researchers have yet to provide empirical
evidence that grit can be increased through intervention.
Grit as Separate from Objective Difficulty of Goals
Being gritty should not automatically equate with being successful; that is, one should not
have to actually achieve a goal they strive toward in order to be considered gritty. The scales
measuring grit should be sensitive to the amount of effort individuals devote toward achieving
goals, but not necessarily measure whether or not they achieved it; there are other constructs that
do that, and researchers can examine the relation between grit and those constructs through
empirical study.
Researchers investigating grit should consider the diverse range of individual abilities
and consider how grit may manifest itself differently among individuals with varying abilities.
For instance, in Duckworth’s conceptualization of grit, gritty students are thought of as highachieving, hard-working, “go-getter” learners who excel far beyond their peers; however, an
important shift is needed in the conceptualization of grit. A distinction must not be made between
gritty students who achieve objective standards of success (e.g., high GPAs or standardized test
scores) and gritty students who achieve subjective and individualized standards of success (e.g.,
receiving a “passing” grade in a supremely challenging course). In other words, a student may be
extremely gritty (i.e., resilient to failure, hard-working in the face of challenge) but not achieve
academic success as typically operationalized by researchers; this student is gritty not because
she achieved a socio-cultural standard signifying achievement, but because she worked toward
personally ambitious goals that challenged her regardless of their objective difficulty. Presently,
scholars studying grit have neglected this important facet when seeking to understand what
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drives hard-working individuals to maximize their potential and reach personally ambitious
goals. Ivcevic and Brackett (2014) also addressed this idea following an empirical study that
revealed non-significant associations between grit and high school students’ GPA. The authors
hypothesized that a potential explanation for the non-significant findings could be that grit only
has predictive utility in the achievement of self-selected, narrow goals. Thus, if youth self-select
academic achievement as an individual goal, then we may presume to use grit to predict
achievement of that goal.
Current conceptualizations of grit and its associations with objective measures of
achievement may be missing the mark when it comes to understanding the true relation between
grit and academic achievement: that is, previous scholarly findings may underestimate an
individual’s grit (e.g., a student who works very hard toward long-term personal goals, but these
goals do not align with a societal standard for objective success) or overestimate an individual’s
grit (e.g., a student who achieves high levels of success with minimal effort; a student to whom
success “comes naturally”). To promote understanding of the association between students’ grit
and the achievement of personally ambitious academic goals, future measures of grit may be
sensitive to student’s attainment of individualized goals as opposed to objective measures of
success.
Utility of Current Measures with Samples of Youth
While nearly every peer-reviewed study on grit among youth has utilized Duckworth’s
measures of grit (i.e., Grit-O or Grit-S), the psychometric adequacy of these scales for use with
youth populations may not have been sufficiently established. Although the validation samples
included children and adolescents, these youth participants were finalists from the Scripps
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National Spelling Bee ranging from 7 to 15 years old. Additionally, the validation study of GritS included a second sample of youth described as “high-achieving, middle and high school
students” (Duckworth & Quinn, 2009, p. 170). Thus, the samples utilized in Duckworth and
colleagues’ validation studies of Grit-O and Grit-S contained high-achieving youth who may not
be reflective of the general population of children and adolescents. Therefore, despite the
previously noted acceptable levels of internal consistency, test-retest reliability, factor structure,
and predictive validity of the Grit-O and Grit-S demonstrated in scale development, this
psychometric evidence may not generalize to the overall population of youth.
Operationalization
In developing the Grit-O, Duckworth and colleagues “intentionally wrote items that
would be face valid for both adolescents and adults” (Duckworth et al., 2007, p. 1090), however
the authors did not specify any procedures used to determine what language would be
appropriate for item comprehension among youth. In attempt to address the comprehensibility of
the Grit-S among youth, Duckworth and colleagues created a “Child Adapted Version” of the
measure with parenthetical additions to four of the eight items. These parentheticals include
synonyms that are intended to reduce confusion among youth if they encounter an unknown
word. For example, the Grit-S item, “I am diligent” was adapted on the Child Version to “I am
diligent (hard working and careful).” However, the addition of these synonyms may not
necessarily make the scale more applicable to youth.
Regardless of children and adolescents’ ability to comprehend the language of the Grit-S,
the manifestation and level of grit that may be adaptive for youth could vary significantly from
the adult population. That is, behaviors representative of a gritty child may not align with
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behaviors characteristic of gritty adults, so child grittiness may not be captured by current
measures of grit. For instance, on the reverse scored Grit-S item, “I have difficulty maintaining
my focus on projects that take more than a few months to complete” a child’s grittiness may be
underestimated because children do not typically engage in projects that take more than several
months to complete. In contrast, adults are more likely to engage in projects taking longer than a
few months, so they are more likely than children to score high in grit with regard to this item.
Overall, grit may be demonstrated differently across developmental levels and this idea remains
unexplored in the literature. Is a child gritty if they persevere through a difficult task over several
hours or days, while an adult is gritty if they pursue a challenging goal over several months,
years, or decades? Is the demonstration of grit more or less adaptive in varying developmental
stages? That is, could grit be associated with fewer positive outcomes and greater negative
outcomes for youth than for adults? Is it adaptive for children and adolescents to have less
“consistency of interest” while they are exploring their own strengths, passions, and selfconcept? Further research is necessarily before these questions can be answered. Given these
concerns, developers of future measures of grit may devote more significant efforts to ensuring
that item content is appropriately matched to youth populations and scales are psychometrically
sound and comprehensible for youth populations. It is possible that separate scales may be
necessary to measure grit across developmental levels.
The Current Study
The current study extends the research on grit through the validation of a novel domainspecific measure of grit, the Academic Grit Scale. The factor structure, reliability, and validity of
the newly developed measure of academic grit is examined in this study and the novel measure is
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compared against an established measure of grit (i.e., Grit-S; Duckworth & Quinn, 2009). The
primary purpose of the present study is to investigate the psychometric properties of a new
measure of academic grit by examining its factor structure, reliability, construct validity, and
criterion-related and incremental validity for middle school students.
As presented in the literature review, the commonly utilized measures of grit (i.e., Grit-O
and Grit-S; Duckworth & Quinn, 2009; Duckworth et al., 2007) have demonstrated variability in
their psychometric properties in previous research, with some studies revealing unacceptable
levels of reliability or validity (e.g., Datu et al., 2016; Guerrero et al., 2016; West et al., 2016).
Additionally, the conceptualization of grit as a domain-free personality trait has also been
questioned in the present document. Grit may be better conceptualized as a domain-specific skill
as opposed to an overarching personality characteristic. The current conceptualization of grit also
neglects the unique abilities and skills of individuals, and studies of grit have often associated the
construct with societal standards of success rather than measuring individual’s perceptions of
their own goal attainment. Furthermore, the utility of the Grit-O and Grit-S for use with child and
adolescent samples has also been questioned. Additionally, the separation of positively- and
negatively-worded items into two subscales may heighten the potential of an acquiescence bias
influencing participants’ responses to the Grit-O or Grit-S. Overall, a recent meta-analysis also
challenged the psychometric properties of the Grit-O and Grit-S (Credé et al., 2016). Taken
together, this evidence suggests that a new, psychometrically sound, and domain-specific
measure of grit is needed to promote future study of grit among populations of youth.
The measurement of grit in domain-specific areas may build off of Duckworth and
colleagues’ seminal work (2007, 2009), by emphasizing facets of grit related to perseverant
effort despite adversity (i.e., perseverance of effort) as opposed to the facet of grit concerned
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with passionate interest over time (i.e., consistency of interest). Because the consistency of
interest facet has less predictive power and psychometric soundness than the perseverance of
effort component of grit, this facet may require a more nuanced operationalization in future
measures of grit. More specifically for measures of grit designed for particular life domains, the
facets of domain-specific grit may not fully align with the presently accepted factor structure
underlying grit.
Research Questions
The following questions are investigated: (1) How do the items of the newly developed
Academic Grit Scale relate to each other, as measured through inter-item and corrected item-total
correlations? Do the items have relatively high variance and means near the center of the range
of possible scores? (2) What is the factor structure of the newly developed Academic Grit Scale
for middle school students? (3) What evidence is there for the reliability of scores on the
Academic Grit Scale for middle school students, boys and girls, and students of different grade
levels? (4) What are the group-level differences in self-reported academic grit and its subscales?
(5) What evidence is there for the construct validity of scores on the Academic Grit Scale as
demonstrated by associations with scores on an existing measure of grit? (6) What evidence is
there for the criterion-related validity of scores on the Academic Grit Scale in terms of
associations with academic achievement, life satisfaction, and school satisfaction? Do these
associations differ by gender? What evidence is there for the incremental validity of scores on
the Academic Grit Scale in terms of associations with academic achievement, life satisfaction,
and school satisfaction above and beyond those of general grit?
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Research Predictions
Question 1: How do the items of the newly developed Academic Grit Scale relate to each other,
as measured through inter-item and corrected item-total correlations? Do the items have
relatively high variance and means near the center of the range of possible scores?
It was expected that the novel Academic Grit Scale items would have high inter-item
correlations and corrected item-total correlations. It was also expected that items will have high
variance relative to the 5-point response scale and means close to the center of the range of
possible responses (i.e., “3”). Items that do not have high inter-item correlations, corrected itemtotal correlations, relatively high variance, or means near the center of the response scale were
considered for deletion in order to improve the measure.
Question 2: What is the factor structure of the Academic Grit Scale for middle school students?
After randomly splitting the data, it was predicted that the underlying factor structure of
the Academic Grit Scale would produce three separate factors in a hierarchical structure for
middle school students, as determined through an exploratory factor analysis. Using the second
half of data, it was expected that a confirmatory factor analysis would yield acceptable
indications of the model’s fit. The overall factor structure of the Academic Grit Scale is expected
to be adequate for boys and girls, when analyzed separately by gender, revealing factor
invariance.
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Question 3: What evidence is there for the reliability of scores on the Academic Grit Scale for
middle school students, boys and girls, and students of different grade levels?
It was predicted that the internal consistency of the overall Academic Grit Scale for
middle school students would yield a Cronbach’s alpha coefficient of at least .70. That is, the
internal consistency of the novel measure was expected to meet or exceed Nunnally and
Bernstein’s (1994) recommendations Cronbach’s alpha for empirical research (as cited in
Streiner, 2003); thus, a coefficient of .70 would suffice for early stages of research, .80 for basic
research, and .90 for clinical purposes. The internal consistency of all subscales was also
expected to be at least in the acceptable range with middle school students, as recommended by
Nunnally and Bernstein. Acceptable levels of internal consistency of the overall Academic Grit
Scale and its subscales were also expected when the measure is analyzed separately for boys and
girls and across three grade levels (i.e., sixth, seventh, and eighth grades).
Question 4: What are the group-level differences in self-reported academic grit and its subscales?
Given that a recent meta-analysis revealed significant group-level differences in general
grit only on the basis of age, it was predicted that there would not be significant differences in
students’ self-reported academic grit or its corresponding subscales based on gender, grade-level,
or ethnicity. Although the meta-analysis indicated that grit may increase with age, this finding
was based on samples spanning nearly all developmental stages; in the present sample, students
differ only slightly in age (ages 11 to 14) and belong to the same developmental stage of early
adolescence.
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Question 5: What evidence is there for the construct validity of scores on the Academic Grit
Scale as demonstrated by associations with scores on an existing measure of grit?
It was predicted that overall academic grit as measured with the Academic Grit Scale
would be positively associated with general grit as measured by the Grit-S (Duckworth & Quinn,
2009), and this association was not expected to be moderated by gender or grade level. Although
these scales were expected to be positively associated, it is important to note that the Academic
Grit Scale is not intended to correlate perfectly with the Grit-S, given that the Academic Grit
Scale was developed to measure grit in the domain-specific area of academics and the Grit-S was
developed and validated for measurement of general grit. Thus, individuals who score high on
the overall measure of Grit-S may not demonstrate similarly high scores on the educationspecific Academic Grit Scale.
Question 6: What evidence is there for the criterion-related validity of scores on the Academic
Grit Scale in terms of associations with academic achievement, life satisfaction, and school
satisfaction? Do these associations differ by gender or grade? What evidence is there for the
incremental validity of scores on the Academic Grit Scale in terms of associations with academic
achievement, life satisfaction, and school satisfaction above and beyond those of general grit?
The criterion-related validity of the Academic Grit Scale was assessed by examining the
associations of overall academic grit with achievement, life satisfaction, and school satisfaction
through regression analyses. As previously described, grit has been associated with these
outcome variables in samples of adults and youth in the past decade of empirical research. The
associations of academic grit with academic achievement, life satisfaction, and school
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satisfaction were expected to be significant and positive. The interactions of academic grit with
gender or grade were not expected to be significant.
The incremental validity of the Academic Grit Scale was examined through a series of
hierarchical regression analyses. In the first step of these hierarchical regressions general grit, as
measured by the Grit-S, was entered as a predictor of academic achievement, life satisfaction,
and school satisfaction. In the second step, academic grit was entered as a predictor of these
outcome variables and the change in R2 was examined. If the proportion of variance accounted
for by the predictors was significantly larger than that of grit alone, the academic grit scale
would be considered to have demonstrated evidence of incremental validity. Thus, incremental
validity was evidenced if academic grit accounted for a significant amount of variance in the
study’s outcome variables above and beyond that of general grit alone.

CHAPTER III
METHODOLOGY
Participants
Data used in this study originated as part of an all-school evaluation conducted in April
of 2016 at two public middle schools. As further described in the Preliminary Analyses section
of the Results, participants in the final sample included students from only one of the two
surveyed middle schools. Thus, the final participants in this study included sixth through eighth
grade students (N = 757) from one public middle school in northern Illinois. Demographic
characteristics during the middle school’s 2015-2016 academic years (Illinois Report Card, n.d.)
and characteristics of the final sample are reported in Table 1.
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Table 1.
Demographic Characteristics of the Current Study’s Sample
Demographic
Total
Gender
Male
Female
Grade
Sixth
Seventh
Eighth
Ethnicity
Asian American
African American
Hispanic American
Indian/Alaskan Native
Pacific Islander
Two or More Races
White
Special Education Status
Students with Disabilities
Students without Disabilities
Low-Income Students

School Population
N
%
852
100

Sample
N
757

%
100

-

-

371
386

49
51

293
277
280

34.4
32.5
32.9

271
259
227

35.8
34.2
30.0

30
87
236
6
1
52
440

3.5
10.2
27.7
0.7
0.1
6.1
51.6

19
61
184
1
4
116
371

2.5
8.1
24.3
0.1
0.5
15.3
49.0

129
723
294

15.1
84.9
34.5

-

-

Note. Students are considered Low-Income if they are eligible to receive free or reduced-price lunch, live
in substitute care, or if their family receives public aid (Illinois Report Card).

Procedure
Approval was granted from the Northern Illinois University Institutional Review Board
to use the extant all-school evaluation data for research purposes. The schools included in the
data collection were interested in grit, as one of the middle schools (i.e., Sample A) administered
a modified version of the Grit-S (Duckworth & Quinn, 2009) in a school-wide evaluation in the
fall of 2015. Thus, they were very interested in including a measure of grit that was academically
focused and had the potential of being more relevant to their middle school aged students. The
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following procedures were used in the all-school evaluations. Parents were notified about the allschool evaluation and were given an option to “opt out” their child (see Appendix A for the
notification form that was used by the school district). Consent was assumed if parents did not
opt their child out of the evaluation. Student participation was voluntary and assent was sought
prior to survey administration.
The evaluation consisted of several self-report surveys including a brief demographic
questionnaire and several measurement scales. Surveys were administered in a single session and
completed online with Qualtrics survey software. The survey was integrated with page breaks
between each scale, and a page break was added in the middle of a scale to break up a longer
questionnaire into two pages (i.e., Academic Grit Scale). A “request response” function was also
incorporated into the survey using the Qualtrics software; thus, if a student omitted an item the
survey would prompt students to complete the omitted item(s) before continuing to the next page
of the survey. This allowed students the option to return to incomplete questions, or they could
continue on to the next scale if they did not want to answer one or more items. A “force
response” function was incorporated into the first item of the survey, which asked students to
report their student identification numbers. This item was “forced” to ensure that self-report
survey data could be merged with official student records, if obtained, by matching student
identification numbers. If students left this item blank, the survey would not allow them forward
until it was completed.
The demographics questionnaire was administered first, followed by the Short Grit Scale
(Grit-S), and the remaining measures were randomly counterbalanced across survey participants.
The Grit-S was administered first to avoid priming students to answer the measure’s items while
thinking about school, as several other scales in the survey involved school-related items. For
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instance, if students completed the Academic Grit Scale or Multidimensional Students’ Life
Satisfaction Scale before the Grit-S, they may have been primed to answer the domain-free items
in the Grit-S while thinking about academics based on an assumption that the entire survey
concerned educationally-related content.
Following the administration of the variables included in the current study, several
additional measurement scales were administered at the school’s request. These measures
include the following: Bully Participant Behaviors Questionnaire (Summers & Demaray, 2008),
Olweus Bullying Questionnaire (Olweus, 2010), Cyber Victimization Survey (Brown, Demaray,
& Secord, 2014), Strengths and Difficulties Questionnaire (Goodman, Meltzer, & Bailey, 1998),
and several additional items related to students’ experiences in bullying situations. These
measurement scales were not included in the current study. Please see Appendices B through G
for the protocol of measures included in the current study.
Measures
Students responded to items regarding demographic information (i.e., gender, grade,
ethnicity, student identification number). Data was collected using the following scales:
Academic Grit Scale (novel measure), Short Grit Scale (Duckworth & Quinn, 2009), Students’
Life Satisfaction Scale (Huebner, 1991), Multidimensional Students’ Life Satisfaction Scale
(Huebner, 2001), and Safe and Responsive Schools Safe Schools Survey (Skiba, Simmons,
Peterson, McKelvey, Forde, & Gallini, 2004). All measures are described below.
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Academic Achievement
Because students’ official school records were not obtainable for the present study, their
official grade point averages (GPA) were not utilized as proposed. However, the all-school
evaluations included two assessments of students’ self-reported academic achievement: (1)
general and comparative academic performance, and (2) GPA. Students’ general and
comparative academic achievement was assessed with four items based on De Castella and
Byrne’s (2015) assessment of achievement. Students responded on a 5-point Likert-type scale to
the following items: “In the past 12 months, the grades I mostly received were (1 Fs to 5 As),” “I
would describe myself typically as a _____ student (1 F-average to 5 A-average),” “Compared to
others my age I think I’d be (1 Among the worst students to 5 Among the best students),” and
“Compared to others in my class I think I’d be (1 Among the worst in my class to 5 Among the
best in my class).” A mean score was used to determine students’ academic achievement, with
higher scores denoting higher achievement. De Castella and Byrne used a 7-point Likert-type
scale with these items and evidenced a Cronbach’s alpha coefficient of .90 (2015); however, a 5point scale was selected for the current study to keep the response scales consistent throughout
the evaluation (most other measures utilized 5-point Likert-style scales). Students also reported
their current GPA in the survey by typing into a free-response text box; however, students may
have been unable to accurately report their GPA, as evidenced by nearly 80% of students leaving
this item blank, and about 8% providing text responses (e.g., “I don’t know,” “B+”). Therefore,
in the current study, students’ academic achievement was assessed with an average score of the
four self-report items of students’ general and comparative academic performance.
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Grit
Academic Grit Scale
Following a review of the literature of grit, it was determined that there is a need for a
psychometrically sound measure of grit that is specific to academic achievement and appropriate
for use with adolescents. The development of the Academic Grit Scale (AGS) began with a
review of the current measurement and conceptualization of grit; thus, a review of Duckworth
and colleagues’ 12-item Original Grit Scale (Grit-O; 2007) and Duckworth and Quinn’s 8-item
Short Grit Scale (Grit-S; 2009) was conducted. Duckworth’s definition of grit (i.e., “trait-level
perseverance and passion for long-term goals”; Duckworth & Quinn, 2009, p. 166) was revised
to emphasize grit only as it relates specifically to academic goals. It was hypothesized that three
constructs may underlie grit when considering grit specifically within the domain of education:
determination, resilience, and focus. The following definition of Academic Grit resulted during
item development: academic grit is an individual characteristic or skill encompassing
determination, resilience, and focus in the pursuit of challenging long-term goals within the
domain of education. Forty novel items were developed based on this definition of academic grit,
and these items were allocated into the three hypothesized subscales: determination, resilience,
and focus. These hypothesized facets of grit do not align seamlessly with Duckworth and
colleagues’ (2007, 2009) operationalization of grit as encompassing perseverance of effort and
consistency of interest. These hypothesized subscales were intended to better capture the level of
grit within the educational domain and improve upon potential flaws of the consistency of
interest facet in particular. In development of the novel Academic Grit Scale, determination was
defined as purposeful effort and dedication toward individually challenging academic goals.
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Resilience was defined as sustained effort toward educational goals over time, despite adversity
or delays in progress. Focus was defined as the act of not pursuing other goals to the detriment
of academic pursuits. Based on the definition of Academic Grit and its three hypothesized
subscales, 14 items were developed for Determination, 14 items for Resilience, and 12 items for
Focus.
Although the item development process was based on the three hypothesized subconstructs thought to underlie academic grit (i.e., determination, resilience, and focus), the
possibility that a statistical analysis of the items’ psychometric properties would produce a factor
structure that differs from the expected three-factor structure was recognized. However, these
facets were expected to underlie academic grit and they are intended to build upon the current
conceptualization of general grit. More specifically, the perseverance of effort facet of grit is
similar to the determination and resilience facets of academic grit. Determination is similar to
Duckworth et al.’s (2007, 2009) perseverance of effort because determination involves the
devotion of effort toward long-term goals, although determination more specifically involves
effort toward individually challenging goals. The resilience component of the Academic Grit
Scale is also similar to the perseverance of effort facet of grit, because it specifies effortful
pursuit of goals despite adversity. Thus, the components of determination and resilience may
produce a more nuanced conceptualization of perseverance of effort that is reflective of
Duckworth and colleagues’ conceptualization, although not perfectly aligned.
Additionally, the consistency of interest facet of the current conceptualization of general
grit has yielded little evidence of predictive validity in the extant literature and may have less
acceptable levels of psychometric evidence than general grit or the perseverance of effort facet.
The novel Academic Grit Scale may improve upon the consistency of interest component of grit
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with the conceptualizations of resilience and focus, although these novel conceptualizations do
not align seamlessly with consistency of interest. Whereas Duckworth and colleagues’ definition
of consistency of interest involves the passionate pursuit of long-term goals over periods of
months, years, or even decades, the conceptualization of this component of grit within a domainspecific area may be less explicit in assessing how long individuals have pursued goals in a
particular area of their life. That is, the Academic Grit Scale is designed specifically to assess
individuals’ level of grit in achieving challenging long-term goals within the domain of
education; therefore, the measure makes the assumption that an individual’s achievement of
long-term goals in the educational domain corresponds with passion in that area and another
individual’s lack of achievement of long-term goals in the educational domain suggests a lack of
passion in academics.
In terms of the newly developed Academic Grit Scale, the resilience facet aligns partially
with the current definition of consistency of interest, as resilience concerns sustained effort
toward a long-term goal over time and despite delays in progress. Additionally, the focus
conceptualization in the Academic Grit Scale is similar to the consistency of interest element of
grit, as focus involves prioritizing the achievement of academic goals over goals from other life
domains, and selecting to devote effort into alternate life domains only to the extent that this
does not detriment academic pursuits. Focus is particularly aligned with consistency of interest,
but it may improve the conceptualization of consistency of interest because it does not solely
concern long-term interest and passion, but more specifically, it involves choosing the academic
domain rather than other areas of life. Therefore, both the resilience and focus elements of
academic grit may align with the consistency of interest facet of general grit, emphasizing this
component of grit in a slightly different, more nuanced way in the domain of education.
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Content validity survey #1. Following the initial item development, five undergraduate
students, four graduate students, and one professor of psychology from the Department of
Psychology at Northern Illinois University provided feedback on the 40 items via a Qualtrics
survey designed to evaluate the items’ content validity (i.e., face validity). Content validity was
measured in three ways. First, participants read five sample items from each subscale and were
asked to identify the construct they believed these items seek to measure by typing one or several
words into a text box. Second, participants read the definitions of the scale and subscales; after
reading each item of the measure, participants selected which subscale they believed it matched
best. Third, participants rated the extent to which each item adequately measures the Academic
Grit subscale of Determination, Focus, or Resilience on a 5-point Likert-type scale from 1 (Not
at all like [Determination, Focus, Resilience]) to 5 (Very much like [Determination, Focus,
Resilience]). Participants were also provided the opportunity to comment on the overall quality
of the AGS at the end of the survey. A thorough review of participants’ ratings and comments
was conducted, resulting in the removal of ten items from the measure. Additionally, each item
was carefully reviewed to ensure clarity and alignment with the defined construct of Academic
Grit; consequently, several items from each subscale were revised.
Upon review of participants’ attempts to identify the construct being measured (i.e.,
typing the name of the construct the five sample items from each subscale sought to measure), no
items were removed from the survey. This component of the content validity survey was
intended to evaluate whether a meaningful name could be conjured for each subscale based on
review of five sample items from that subscale. Please see Table 25 in Appendix H to examine
participants’ responses to these items.
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Following review of the data from the second task in the content validity survey (i.e.,
selecting the subscale that each item belongs to according to the subscales’ definitions), three
items were removed from the measure. Items were removed from the scale if fewer than 50% of
participants rated the item as falling in the correct subscale as intended by the author. One item
was removed from Determination (i.e., “I am a careful and attentive student.”) and two items
were removed from Resilience (i.e., “When I am confused about something in school, I keep
trying to understand it.” and “Schoolwork that requires a lot of time and effort is not worth
completing.”) because they did not meet the cut-off score of more than 50% of participants
selecting the author’s intended subscale. For further review, please see Table 26 in Appendix H.
Participants’ ratings of the extent to which each item of each subscale aligned with its
intended subscale were reviewed and several items were removed from the measure entirely, or
edited based on participants’ ratings. In the Determination subscale, four items were not
modified at all, five items were modified to be made more clear or concise, one item was added,
and four items were removed from the subscale. Four items were removed from the subscale
based on participants’ ratings and the author’s subjective conclusion that these items were
similar in nature to other subscale items that achieved higher ratings or were more appropriately
phrased. To further review participants’ ratings of items on the Determination subscale, please
see Table 27 in Appendix H. In the Focus subscale, two items remained unchanged, five items
were revised to be made more clear, and three items were removed from the subscale based on
the author’s review of participants’ ratings. Please see Table 28 in Appendix H for participants’
ratings of all Focus items. In the Resilience subscale, three items were not edited, five items were
modified to be made more clear, and three items were removed. These three items were selected
for removal based on the author’s conclusion that other items in the subscale have better content
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validity, or because these three items had lower ratings that other items in the subscale. These
data are presented in Table 29 of Appendix H.
Content validity survey #2. After revision, the scale consisted of 30 items. An additional
professor and eight graduate students from the Department of Psychology at Northern Illinois
University participated in a second Qualtrics survey to rate the content validity of the revised
measure. Again, participants read five example items from each subscale and typed in the
construct they believed the items best represent. Next, participants rated items on each subscale
using a 5-point Likert-type scale on their content validity according to their alignment with the
definition of the intended subscale. In this survey, participants did not select which subscale the
items belonged to (i.e., the third task in the first content validity survey). This choice was made
due to the removal of any items with less than 50% correct identification in the first content
validity survey and to reduce the amount of time required for participants to complete the content
validity survey. After rating all items from each subscale, participants could provide comments
or questions in an open-response textbox. A thorough review of participants’ ratings was
conducted; however, no additional revisions were made to the AGS based on the data from the
second content validity survey. Participants’ ratings of the AGS are displayed below in Tables 2
to 4, and they are also reported in Tables 30 through 32 in Appendix H.

!

49
Table 2.

44.44
%
22.22
%
33.33
%
11.11
%

I push myself to do my personal best in school.
I am dedicated to reaching my academic goals.
When it comes to completing work in school, I
always try my hardest.
I am determined to give my best effort in
schoolwork.
In school, I work hard to achieve challenging goals.
I set long-term goals for myself in school.
It is important to me that I challenge myself as a
student.
I think of myself as lazy when it comes to
schoolwork.*

55.56
%
77.78
%
66.67
%
88.89
%
100%

11.11
%
11.11
%
12.50
%

I put very little effort into my schoolwork.*
My goal in school is to do the “bare minimum.”*

Very much like
"Determination"

Mostly like
"Determination"

Somewhat like
"Determination"

Not Much like
"Determination"

Item

Not at all like
"Determination"

Content Validity for the Determination Subscale

12.50
%

33.33
%
33.33
%
62.50
%
37.50
%
25%

55.56
%
55.56
%
25%
62.50
%
62.50
%

Note. Bolded items were retained in the final version of the AGS; * indicates that items are reverse
scored.
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9
9
9
9
9
9
9
8
8
8
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Table 3.

11.11%

Very much
like "Focus"

Mostly like
"Focus"

Somewhat
like "Focus"

Not much
like "Focus"

Item
My other interests do not distract me from my
academic pursuits.
Even when I could do something more fun, I give
schoolwork my best effort.
I focus on working hard in school even when other
activities sound more fun.
I give up other activities I enjoy, so that I can focus
my effort on school.
My hobbies do not interfere with working toward
academic goals.
I keep paying attention in class even when I would
rather daydream.
I am able to balance working hard in school with
my other hobbies and interests.
Other interests distract me from working hard in
school.*
I skip my homework when something more fun
comes up.*
I get distracted from working hard in school when I
can do something more fun.*

Not at all
like "Focus"

Content Validity for the Focus Subscale

N

100%

9

66.67%

9

88.89%

9

55.56%

9

66.67%

9

55.56%

9

55.56%

9

100%

8

25%

75%

8

25%

75%

8

33.33
%
11.11
%
44.44
%
33.33
%
33.33
%
44.44
%

Note. All items were retained in the final version of the AGS; * indicates that items are reverse scored.
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Table 4.

Very much
like
"Resilience"

11.11%

Mostly like
"Resilience"

Somewhat
like
"Resilience"

Not much like
"Resilience"

Item
I work toward my academic goals no matter how
long they take to reach.
Even if I am struggling in school, I keep trying my
best.
I complete my schoolwork no matter how difficult
it is.
Once I set a goal in school, I try to overcome any
challenges that arise.
In school, I have overcome setbacks to achieve my
goals.
I keep working on difficult schoolwork, even if it
frustrates me.
When I am confused about something in school, I
keep trying to understand it.
I give up on a goal in school if I am not making
progress toward it.*
If I study hard and do poorly on a test, I stop trying
in that class.*
I give up on academic goals when it takes a long
time to reach them.*

Not at all like
"Resilience"

Content Validity for the Resilience Subscale

44.44%

55.56%

9

11.11%

88.89%

9

11.11%

77.78%

9

11.11%

88.89%

9

100%

9

100%

9

66.67%

9

100%

8

37.50%

62.50%

8

12.50%

87.50%

8

33.33%

N

Note. All items were retained in the final version of the AGS; * indicates that items are reverse scored.

The final scale used in data collection consisted of 30 items, and these items are indicated
in Tables 2 through 4. The AGS administered in this study consisted of three subscales with ten
items each: Determination (e.g., “I push myself to do my best in school”), Focus (e.g., “My other
interests do not distract me from my academic pursuits”), and Resilience (e.g., “Even if I am
struggling in school, I keep trying my best”). Each subscale also included three reverse scored
items. Items for these subscales were randomly distributed, and reverse scored items were
interspersed throughout the measure. Participants responded to a 5-point Likert-type scale
ranging from 1 (Not at all like me) to 5 (Very much like me), which is the same response scale
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employed in the Grit-S with a minor re-ordering of words. The psychometric properties of these
items were examined, and items with low psychometric soundness were removed from the scale.
After reverse-scoring specified items, mean scores were calculated for each subscale and for total
Academic Grit; higher mean scores for all three subscales and the composite score indicate
higher Academic Grit, Determination, Focus, or Resilience. In the current study, the internal
consistency reliability of the AGS was “very good,” according to DeVellis’ (2012) criteria
(Cronbach’s ! = .918).
Short Grit Scale
The Short Grit Scale (Grit-S; Duckworth & Quinn, 2009) is an 8-item scale used to
measure grit. The Child Adapted Version of Grit-S was selected for the current sample of
adolescents, which includes the same eight items at the Adult Version with parenthetical
additions on four of the items (parenthetical additions include synonyms of words that may be
confusing to children). The scale consists of two subscales with four items each: Perseverance of
Effort (e.g., “I am diligent [hard working and careful]”) and Consistency of Interest (e.g., “New
ideas and projects sometimes distract me from previous ones”). Participants responded to a 5point Likert-type scale ranging from 1 (Not like me at all) to 5 (Very much like me). After
reverse scoring the four Consistency of Interest items, mean scores can be calculated for each
subscale and for total Grit; higher mean scores for both subscales and the composite score
indicate higher grit. For the current study, the mean score of total Grit was analyzed after reverse
scoring the appropriate items.
In Duckworth and Quinn’s (2009) scale validation study, Grit-S evidenced adequate
internal consistency across four samples: adolescents competing in the 2005 Scripps National
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Spelling Bee (N = 175); Ivy League undergraduate students (N = 139); and two samples from
two classes of cadets in the United States Military Academy, West Point (N = 1,218; N = 1,308).
Across the four samples, Cronbach’s alpha coefficients ranged from .73 to .83 for total grit; thus,
the internal consistency of the Grit-S ranged from respectable to very good according to
DeVellis’ (2012) recommendations. When separated into its two subscales, internal consistency
was slightly higher for the Consistency of Interest subscale (α = .73 to .79) in comparison to the
Perseverance of Effort subscale (α = .60 to .78) in Duckworth and Quinn’s (2009) validation
studies. In the current study, the internal consistency reliability of the Grit-S was “minimally
acceptable,” according to DeVellis’ (2012) criteria (Cronbach’s ! = .693).
Life and School Satisfaction
Students’ Life Satisfaction Scale
The Students’ Life Satisfaction Scale (SLSS; Huebner, 1991) is a seven-item scale used
to assess students’ domain-free life satisfaction and is appropriate for children age eight to 18
(Huebner, Suldo, & Valois, 2003). There are five positively worded items (e.g., “My life is going
well”) and two negatively worded items (e.g., “I wish I had a different kind of life”). All items
are rated on a 6-point Likert-type scale from 1 (Strongly Disagree) to 6 (Strongly Agree). A
mean score is calculated after reverse scoring two items, and higher scores indicate higher Life
Satisfaction. The SLSS has demonstrated high internal consistency in a sample of third to eighth
grade students (α = .84; Huebner, 1991) and more recently in a sample of seventh grade students
(α = .81; Weber & Huebner, 2015). In the current study, the internal consistency reliability of the
SLSS was “very good,” according to DeVellis’ (2012) criteria (Cronbach’s ! = .873).
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Multidimensional Students’ Life Satisfaction Scale
The Multidimensional Students’ Life Satisfaction Scale (MSLSS; Huebner, 2001) is a 40item scale used to measure third through 12th grade students’ satisfaction with life in several
domains. Although the measure includes five subscales, only the School subscale was included
in the current study. In the 8-item subscale, there are five positively worded items (e.g., “I look
forward to going to school”) and three negatively worded items (e.g., “I wish I didn’t have to go
to school”). Students rated each item on a 6-point Likert-type scale ranging from 1 (Strongly
Disagree) to 6 (Strongly Agree). After reverse scoring negatively worded items, a mean score
was calculated for the School subscale. Higher mean scores indicate higher School Satisfaction.
According to the MSLSS manual, the scale has repeatedly demonstrated high internal
consistency and test-retest coefficients ranging from the .70s to .90s in both middle and high
school student samples. Additionally, the MSLSS has evidenced acceptable convergent and
discriminant validity (Huebner, 2001). In the current study, the internal consistency reliability of
the MSLSS was “very good,” according to DeVellis’ (2012) criteria (Cronbach’s ! = .842).
Lie Scale
Safe and Responsive Schools Safe Schools Survey
The Safe and Responsive Schools Safe Schools Survey (SRS; Skiba et al., 2004), is a 45item scale used to assess students’ perceptions of school climate. Only one subscale was utilized
in the current study, which is the Lie Scale. The Lie Scale consists of two items, which are rated
on a 5-point Likert-type scale from 1 (Strongly Disagree) to 5 (Strongly Agree); however, the
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response scales were modified in this study, as these items were supplanted in other scales. The
item, “I am reading and responding to this survey carefully,” or the “attention item,” was added
after the 15th item of the AGS; thus, it was rated from 1 (Not at all like me) to 5 (Very much like
me). The item, “My answers to these questions accurately reflect my feelings,” or the “accuracy
item,” was added after the SLSS’s sixth item, therefore, it was rated from 1 (Strongly Disagree)
to 6 (Strongly Agree). Higher responses indicate greater levels of attention or accuracy.
In the current study, participants’ responses to these two items were examined for
evidence of inattention or inaccuracy. Flagged participants, based on responses indicating
inattention or inaccuracy, were considered for removal from further analyses and additional
evidence of invalidity response patterns was sought. A similar approach was used by Meade and
Craig (2012), although a higher cut score was utilized by these authors to flag participants with
any indication of invalid response patterns. According to Rosenblatt and Furlong (1997), it is
necessary to assess the validity of adolescent responses in self-report surveys, and perhaps this
will be especially relevant in the current study given that the analyses involve scale development
and validation. If a scale is developed and validated with invalid data, the scale itself may not be
useful or psychometrically sound.
Research Analyses
Preliminary Analyses
The preliminary analyses began with an inspection of missing data. Because the surveys
were administered through Qualtrics survey software and the “request-response” function was
utilized, large amounts of missing data were not expected. However, students may have
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discontinued the survey prematurely or disregarded prompts to respond to items. To ensure
participant’s scores are within the appropriate limits of each scale, descriptive statistics for all
study variables were obtained and the minimum and maximum values were evaluated for each
scale. If scores were determined to be out of range, a more thorough investigation of scoring
procedures was to be undertaken and the possible error(s) would have been corrected before the
main analyses were conducted.
A review of the descriptive statistics for all study variables followed, with the purpose of
comparing the responses of participants by school. A one-way ANOVA was used to examine
whether significant differences in participants’ responses existed based on the school attended. It
was expected that there would be no significant differences in study variables based on school,
which would allow for the main analyses to be conducted on the full, combined dataset. This
would be ideal, as DeVellis (2012) considers samples of 1,000 to be “excellent” for scale
development. If participants’ responses are significantly different based on the school attended,
the main analyses may have been conducted for each sample in a “Study 1, Study 2” fashion if
both samples were considered adequate representations of their respective school populations.
The current study’s research questions would have been analyzed similarly, independent of
whether the data from both schools are combined or separated. However, if the data could be
combined across schools, the analyses involved in answering the second research question (i.e.,
the factor structure of the Academic Grit Scale) would be reduced to an exploratory factor
analysis as opposed to both exploratory and confirmatory factor analyses depending on the size
of each school sample. Sample sizes of at least 300 are considered adequate or “good” for factor
analysis (DeVellis, 2012; Matsunaga, 2010), so if the schools’ samples could be randomly split
into two samples of at least 300, then the hybrid factor analysis approach could still be used.
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Finally, patterns of invalidity were investigated with an analysis of the Lie Scale items
from the SRS (Skiba et al., 2004). SPSS was used to dummy-code participants’ responses on the
two Lie Scale items (i.e., 0 = fail, 1 = pass). The first Lie Scale item (i.e., attention) was rated on
a 5-point response scale; therefore, responses of 1 or 2 are reflective of “failing” the item and
responses of 3, 4, or 5 align with “passing” the item. On the second Lie Scale item (i.e.,
accuracy), participants responded on a 6-point Likert-type scale; thus, responses of 1, 2, or 3 are
reflective of “failing” the item and responses of 4, 5, or 6 align with “passing” the item. A new
variable was created to sum participants’ recoded responses to Lie Scale items, such that scores
of 0 denote failure of both Lie Scale items, scores of 1 reflect failing one item and passing one
item, and scores of 2 reflect passing both Lie Scale items. Participants who failed one or both Lie
Scale items were flagged, and their data was to be further examined for additional evidence of
invalidity. For example, the amount of time it took participants to complete the survey was
examined, such that participants who completed the survey significantly faster than their peers
may be considered to have produced invalid data. Participants with evidence of patterns of
invalidity were considered for exclusion from the main analyses.
Main Analyses
Question 1: How do the items of the newly developed Academic Grit Scale relate to each other,
as measured through inter-item and corrected item-total correlations? Do the items have
relatively high variance and means near the center of the range of possible scores?
The exploration of the psychometric evidence of the novel Academic Grit Scale (AGS)
items followed a process recommended by DeVellis (2012), beginning with an examination of
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the item level-statistics. According to DeVellis (2012), the higher an item’s inter-item
correlation, the more closely the item is related to the true score of the variable it purports to
measure. Because inter-item correlations less than .30 are considered “poor,” (Tabachnick &
Fidell, 1996), items with an inter-item correlation less than .30 were considered for removal from
the AGS. The corrected item-scale correlation, which is the correlation between an item and the
remaining scale items when that item is excluded from the total (DeVellis, 2012), was obtained
for each item in the AGS. Items with low corrected item-total correlations were considered for
removal from the measure.
Descriptive analyses were conducted to obtain the means and variances for all remaining
items on the novel measure of academic grit. According to DeVellis (2012), high-quality scale
items have relatively high variance and means close to the center of the range of possible
responses. This is because scale items that produce extreme responses likely have low variance;
when the variance of an item is low, it will likely not discriminate between individuals with
varying levels of the construct purportedly measured by that item. Because the range of the
response scale for novel items on the measure is 5, means for each item should be roughly equal
to 3. The means and variances were examined and additional items were considered for removal
from the scale based on these item-level descriptive statistics.
Question 2: What is the factor structure of the Academic Grit Scale for middle school students?
Following evaluation of item-level evaluation, DeVellis (2012) recommends examining
novel items’ factor structure. A hybrid approach of both exploratory factor analysis (EFA) and
confirmatory factor analysis (CFA) for scale validation was recommended by Matsunaga (2010),
wherein a sample of participants completes a novel measure and the researcher first completes an
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EFA to determine the number of underlying latent factors and then employs a revised measure
with an additional sample of participants and conducts a CFA. Given the expansive size of the
extant dataset, the dataset was randomly split in two. Sample sizes of at least 300 are considered
“good” for factor analysis (DeVellis, 2012; Matsunaga, 2010). Thus, following the potential
removal of items after analyzing their item-level data, an exploratory factor analysis (EFA) and
confirmatory factor analysis (CFA) of the remaining items will be conducted using SPSS and
Mplus software. As previously noted, this component of the analyses may have been adjusted if
the data from the two schools could not be combined and the remaining sample size was not
large enough to be randomly split in half. However, because Sample A was large enough (N =
757), the dataset could be split randomly into two halves to enable the hybrid approach in factor
analyzing the AGS.
On the first of two randomly split halves of data, an EFA was conducted to determine the
number of underlying latent variables in the Academic Grit Scale. According to Costello and
Osborne (2005), maximum likelihood is recommended for factor extraction given its reliance on
statistical significance testing of factor loadings. Thus, maximum likelihood was used as the
factor extraction method, if the data are generally normally distributed; in the event that the data
are not normally distributed, principal axis factoring was considered. A promax (oblique)
rotation was utilized because the underlying factors of academic grit are hypothesized to be
correlated. The Kaiser-Meyer-Olkin (KMO) statistic and Bartlett’s Test of Sphericity were
evaluated to determine if the items are appropriate for factor analysis, and this was evidenced if
the KMO statistic is greater than .60 (Tabachnick & Fidell, 1996) and Bartlett’s Test of
Sphericity is significant (i.e., p < .05). A scree test (Cattell, 1966) was used to select the number
of factors to retain, as other methods (e.g., Kaiser-Guttman’s eigenvalue criterion) may
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overestimate the number of latent factors. The number of factors above the “break” of the scree
plot were considered for retention (Costello & Osborne, 2005; DeVellis, 2012). If the scree plot
yielded a non-distinct “break” or “elbow,” then a parallel analysis was to be considered to
determine the number of factors for retention. Items that do not load onto the obtained factors
were considered for removal from the scale, as recommended by DeVellis (2012).
Following the EFA and removal of items that did not load onto or had low loadings with
the extracted factors, a CFA was conducted on the second of the two halves of randomly split
data. Using the number of factors extracted in the EFA, a model of fit was tested and the
following indices of fit were examined: root mean square error of approximation (RMSEA),
comparative fit index (CFI), and standardized root mean square residual (SRMR). Employing
Matsunaga’s (2010) recommendations, an adequate model fit was indicated if RMSEA < .06,
CFI > .95, and SRMR < .10. This CFA process was repeated for boys and girls in the sample,
and it was expected that the CFA would yield similar factor structures and acceptable model fits
for both groups of students.
It is worth noting that the Academic Grit Scale was developed with the hypothesis that
three facets underlie academic grit (i.e., determination, resilience, and focus). Although the item
development process was predicated on this hypothesis, the possibility that a statistical analysis
of the items’ factor structure would produce a separate factor structure than initially
hypothesized during the item development process was acknowledged. If the Academic Grit
Scale factors differently than expected, a reconceptualization of the items and their
corresponding subscales was to be undertaken to better align with the empirical findings.
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Question 3: What evidence is there for the reliability of scores on the Academic Grit Scale for
middle school students, boys and girls, and students of different grade levels?
DeVellis (2012) recommends evaluating evidence of internal consistency reliability after
examining the item-level statistics and factor structure of novel items. Following the removal of
items during the preceding steps of analysis, the internal consistency reliability of the measure
was examined. Cronbach’s alpha coefficients were obtained for the overall measure (i.e., overall
academic grit) and its subscales as determined through factor analysis (e.g., Determination,
Focus, Resilience). In addition, Cronbach’s alpha was obtained for the overall scale and each of
its subscales for boys and girls, as well as sixth, seventh, and eighth grade students. Cronbach’s
alpha coefficients were evaluated based on Nunnally and Bernstein’s recommendations for
acceptable levels of Cronbach’s alpha for empirical research (1994; as cited in Streiner, 2003);
thus, a coefficient of .70 would suffice for early stages of research, .80 for basic research, and .90
for clinical purposes. This criterion (i.e., .80 for basic research) is also recommended by
DeVellis (2012), who considers a Cronbach’s alpha coefficient of .80 to be “very good.” Items
that weaken Cronbach’s alpha were considered for removal from the measure.
Question 4: What are the group-level differences in self-reported academic grit and its subscales?
To explore group-level differences in self-reported academic grit and its subscales, a
series of one-way ANOVAs were conducted. In SPSS, academic grit was entered as the
dependent variable while demographic variables (i.e., gender, grade-level, ethnicity) were
entered as an independent factor in separate analyses. Significant differences in academic grit
were to be further examined through post hoc analyses using Tukey’s honest significant
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difference test. Given that a recent meta-analysis revealed significant group-level differences in
general grit only on the basis of age, significant differences in students’ self-reported academic
grit were not expected.
Question 5: What evidence is there for the convergent validity of scores on the Academic Grit
Scale as demonstrated by associations with scores from an existing measure of grit?
To investigate the convergent validity of the Academic Grit Scale, the association of
participants’ overall academic grit with general grit, as measured with the Grit-S (Duckworth &
Quinn, 2009), was examined through a hierarchical regression analysis. The association between
academic grit and general grit was expected to be significant and positive. Gender and gradelevel interactions were not expected to moderate the association between academic grit and
general grit.
Question 6: What evidence is there for the criterion-related validity of scores on the Academic
Grit Scale in terms of associations with academic achievement, life satisfaction, and school
satisfaction? Do these associations differ by gender or grade? What evidence is there for the
incremental validity of scores on the Academic Grit Scale in terms of associations with academic
achievement, life satisfaction, and school satisfaction above and beyond those of general grit?
A zero-order bivariate correlation matrix of all study variables was obtained using SPSS
for the entire sample as well as broken down by gender. To examine the criterion-related validity
(i.e., predictive validity) of the Academic Grit Scale, participants’ overall academic grit was
tested for an association with outcome variables that have been previously demonstrated in the
adult and youth literature to be associated with grit. A series of regression analyses was
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conducted with academic grit as the predictor variable and the following as outcome variables in
separate analyses: academic achievement (De Castella & Byrne, 2015), life satisfaction (SLSS;
Huebner, 1991), and school satisfaction (MSLSS; Huebner, 2001). Academic grit was expected
to significantly and positively predict students’ academic achievement, life satisfaction, and
school satisfaction.
A series of hierarchical regression analyses was conducted to evaluate the interactions of
gender on the relations of academic grit and the outcome variables. In Step 1, academic grit and
gender were entered as predictors and academic achievement, life satisfaction, or school
satisfaction were entered as an outcome variable in separate analyses. In Step 2, a gender ×
academic grit (or facet) interaction term was added to the model. Significant interactions by
gender were to be further examined through simple slope analyses.
The incremental validity of the Academic Grit Scale was examined through a series of
hierarchical regression analyses. In Step 1 of these hierarchical regressions general grit, as
measured by the Grit-S, was entered as a predictor of academic achievement, life satisfaction,
and school satisfaction. In Step 2, academic grit was entered as a predictor of these outcome
variables. If the proportion of variance accounted for by both predictors is significantly larger
than that of grit alone, the academic grit scale will have demonstrated evidence of incremental
validity. Thus, the incremental validity of academic grit was evidenced if there is a significant
change in R2 after adding academic grit in Step 2, such that academic grit would have accounted
for a significant amount of variance in the study’s outcome variables, above and beyond that of
general grit alone.
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CHAPTER IV
RESULTS
Preliminary Analyses
The preliminary analyses began with an inspection of missing data. Self-report items
were scored such that a mean score on the Grit-S, SLSS, or MSLSS would be calculated for all
participants who completed at least 80% of items (i.e., seven of eight Grit-S items, six of seven
SLSS items, and seven of eight MSLSS items). Therefore, scale scores were obtained if
participants had completed all or completed all but one of the scale items. On one Grit-S item
(i.e., “I am a hard worker.”), two participants did not produce responses, however they obtained
a mean score for the scale based on their seven completed item responses. For one item on the
SLSS (i.e., “I would like to change many things in my life.”), one participant did not provide a
response; however, this participant obtained a mean score for the remaining six items on the
SLSS. On two MSLSS items, three students did not respond. On the MSLSS item, “School is
interesting,” one student did not provide a response, but a mean score could be calculated based
on the remaining seven items. On the MSLSS item, “I feel bad at school,” two students did not
provide a response, but a mean score could be calculated using their responses to the remaining
seven items. Therefore, a scale score could be calculated for all students and the data were 0%
missing for these study variables (i.e., Grit, Life Satisfaction, and School Satisfaction). Mean
imputation was not utilized to fill in these six missing cells because the scale score could be
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obtained from responses that were provided by the student and 100% of students completed at
least 80% of items on each self-report scale. For self-reported academic achievement, a four-item
scale was utilized. One student failed to respond to two of the four items and thus, a mean score
was not calculated. Therefore, the data were 0.132% missing for Academic Achievement. Please
see Table 5 to review the proportion of missing data per study variable.
Table 5.
Proportion of Missing Data for Study Variables
Variable
Grit
Life Satisfaction
School Satisfaction
Academic Achievement

# Items
8
7
8
4

Missing Data After Scored
0%
0%
0%
0.132%

Next, descriptive statistics for all study variables were obtained and the minimum and
maximum values were evaluated for each scale. All scales were within the appropriate ranges
according to their corresponding response scales.
A one-way ANOVA was conducted to examine whether significant differences in
participants’ responses existed based on the school attended, as students from two middle
schools participated in the all-school evaluations. The descriptive statistics revealed that no
eighth grade students from Sample B participated in the study; additionally, not all sixth and
seventh grade students from Sample B participated in the survey. Therefore, the students who
participated in the study from Sample B do not appear to be a representative sample of the school
population, as only 341 students of approximately 700 students participated (roughly 49%). If
both samples were included in the main analyses, students in sixth and seventh grades would be
overrepresented. Furthermore, there was evidence that there was a significant difference in
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School Satisfaction based on the school attended, F (1, 1115) = 24.988, p < .001, such that
students from Sample B (M = 4.2357, SD = .9759) reported significantly higher School
Satisfaction than students from Sample A (M = 3.9080, SD = 1.0231). Considering the nonrepresentativeness of Sample B and the possibility that these two samples were nonparallel, it
was determined that the two samples should not be analyzed together in the main analyses of the
present study. Subsequently, all students from Sample B (n = 341) were removed from the
dataset because Sample A (n = 776) was a robust, representative sample of the corresponding
school population (approximately 91% of students participated). Although a sample size of 1,000
is considered “excellent” for scale development, samples over 500 are considered “very good”
(DeVellis, 2012); therefore, it was determined that a sample over 700 would suffice for the
current study.
Patterns of invalidity were investigated with an analysis of the Lie Scale items from the
SRS (Skiba et al., 2004) on students in the remaining sample (N = 776). According to Rosenblatt
and Furlong (1997), it is necessary to assess the validity of adolescent responses in self-report
surveys, and this may be particularly meaningful in the current study as its aim is to produce a
psychometrically sound, novel scale. The approach used in the current study is more cautious
than approaches previously employed in the extant literature (e.g., Meade & Craig, 2012), as
participants who failed one lie scale item were retained in the current dataset unless additional
evidence of invalid response patterns was observed. SPSS was used to dummy-code participants’
responses on the two Lie Scale items (i.e., 0 = fail, 1 = pass). On the first Lie Scale item (i.e., “I
am reading and responding to this survey carefully”), responses of 1 or 2 are reflective of
“failing” the item and responses of 3, 4, or 5 align with “passing” the item. On the second Lie
Scale item (i.e., “My answers to these questions accurately reflect my feelings”), responses of 1,
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2, or 3 are reflective of “failing” the item and responses of 4, 5, or 6 align with “passing” the
item. A new variable was created to sum participants’ recoded responses to Lie Scale items, such
that scores of 0 denote failure of both Lie Scale items, scores of 1 reflect failing one item and
passing one item, and scores of 2 reflect passing both Lie Scale items.
Participants who failed both Lie Scale items were removed from the dataset (n = 13), as
responses to the lie items reflected two instances of invalidity evidence and thus, a pattern. The
data of participants who failed one Lie Scale item (n = 93) were further examined for additional
evidence of invalidity, including the amount of time they required to complete the survey and
whether they completed all items in the main study variables. Six participants who failed one lie
item were removed from the dataset, as their responses on the Grit-S, SLSS, and/or MSLSS
indicated they were selecting only one response option for the entire scale(s) (e.g., indicated “1”
for all items, including reverse scored items). This pattern was considered evidence of invalidity
for these participants, as they indicated the same pattern of extreme responses on reverse scored
items; thus, the pattern should have reversed on reverse scored items to exhibit a valid pattern of
reporting. Following the removal of students from Sample B and removal of 19 students
indicating invalid response patterns, the final sample used in the main analyses of the current
study included 757 students.
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Main Analyses
Scale Development
Question 1: How do the items of the newly developed Academic Grit Scale relate to each other,
as measured through inter-item and corrected item-total correlations? Do the items have
relatively high variance and means near the center of the range of possible scores?
To begin exploring the psychometric soundness of the Academic Grit Scale (AGS), the
inter-item correlations of the 30 novel items were examined. Inter-item correlations ranged from
.116 to .652, and they may be reviewed in Table 33 of Appendix I. Because inter-item
correlations less than .30 are considered “poor” (Tabachnick & Fidell, 1996), items with an interitem correlation less than .30 were considered for removal from the AGS. Any items that
correlated poorly with at least half of the remaining scale items were removed from the measure.
Thus, the following 4 items were removed from the Academic Grit Scale: (1) “I give up other
activities I enjoy, so that I can focus my effort on school,” (2) “My hobbies do not interfere with
working toward academic goals,” (3) “My goal in school is to do the ‘bare minimum’” (reverse
scored), and (4) “I give up on academic goals when it takes a long time to reach them” (reverse
scored). Thus, two regularly scored items were removed and two reverse scored items were
removed from the AGS at this stage of scale development. Following the removal of these four
items, the range of the inter-item correlations for the remaining items was unchanged (i.e., 0.166
to 0.652). Given the scope of the correlation matrix, the inter-item correlations of all 30 items are
presented in Table 33 of Appendix I. Furthermore, a summary of the entire item deletion process
for the AGS may be found in Table 34 of Appendix I.
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The corrected item-total correlation, or item-scale correlation, is the correlation between
an item and the remaining scale items when that item is excluded from the total (DeVellis, 2012).
The corrected item-total correlations for the remaining 26 items were obtained. Although some
items evidenced lower corrected item-total correlations relative to other novel items, an objective
criterion for cutting items based on the corrected item-total correlation could not be located in
the extant literature. Therefore, no items were removed based on a low correct item-total
correlation at this stage of scale development. However, these statistics were reconsidered at
later stages (i.e., Research Question 3) to inform decisions for reducing the scale length.
Corrected item-total correlations ranged from .476 to .750, and these statistics are reported in
Table 6.
Descriptive analyses were conducted to obtain the means and standard deviations for all
remaining items on the novel measure of academic grit. According to DeVellis (2012), highquality scale items have relatively high dispersion and means close to the center of the range of
possible responses, although a formal recommendation for cutting items based on these statistics
was not provided. The average of the items’ means is 3.659, and the means ranged from 2.754 to
4.185. Thus, the mean scores were close to 3 (i.e., “Somewhat like me”) but slightly negatively
skewed. The average of the items’ standard deviations was 1.072, and the standard deviations
ranged from 0.945 to 1.218. Therefore, the standard deviations appear acceptable given that a 5point response scale was utilized with the items. These statistics are reported in Table 6. Because
no formal recommendation has been made regarding whether to cut items not meeting specific
criteria for their means or standard deviations, no items were removed from the AGS at this
stage.
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Table 6.
Descriptive Statistics and Corrected Item-Total Correlations of Novel AGS Items
M

SD

ItemTotal r

Skewness

Kurtosis

I push myself to do my personal best in school.
I get distracted from working hard in school when I can do
something more fun.*
I work toward my academic goals no matter how long they
take to reach.

3.983

0.960

.713

-0.659

-0.245

2.754

1.154

.511

0.071

-0.770

3.570

1.029

.660

-0.319

-0.400

4.060

1.042

.558

-1.054

0.439

5

I put very little effort into my schoolwork.*
Even when I could do something more fun, I give
schoolwork my best effort.

3.341

1.071

.674

-0.148

-0.656

6

I am dedicated to reaching my academic goals.

3.881

1.024

.711

-0.541

-0.486

7

I complete my schoolwork no matter how difficult it is.
If I study hard and do poorly on a test, I stop trying in that
class.*

3.715

1.046

.706

-0.488

-0.398

4.185

1.085

.496

-1.325

0.973

I am determined to give my best effort in schoolwork.
Once I set a goal in school, I try to overcome any challenges
that arise.
I am able to balance working hard in school with my other
hobbies and interests.

3.953

0.946

.750

-0.545

-0.365

3.608

1.033

.700

-0.279

-0.588

3.621

1.095

.675

-0.400

-0.542

3.424

1.218

.617

-0.270

-0.889

3.530

1.095

.728

-0.347

-0.569

17

I set long-term goals for myself in school.
I keep working on difficult schoolwork, even if it frustrates
me.
My other interests do not distract me from my academic
pursuits.

3.297

1.160

.484

-0.142

-0.822

18

Even if I am struggling in school, I keep trying my best.

4.025

0.987

.697

-0.848

0.279

19

I think of myself as lazy when it comes to schoolwork.*

3.557

1.180

.631

-0.493

-0.555

20

I skip my homework when something more fun comes up.*
When it comes to completing work in school, I always try
my hardest.
I focus on working hard in school even when other activities
sound more fun.
I give up on a goal in school if I am not making progress
toward it.*

3.759

1.191

.634

-0.724

-0.349

3.921

0.995

.721

-0.709

0.033

3.403

1.080

.675

-0.155

-0.711

3.685

1.119

.476

-0.596

-0.372

In school, I work hard to achieve challenging goals.
I keep paying attention in class even when I would rather
daydream.

3.758

1.061

.713

-0.566

-0.306

3.331

1.114

.626

-0.265

-0.593

27
28

In school, I have overcome setbacks to achieve my goals.

3.558

1.027

.647

-0.370

-0.300

Other interests distract me from working hard in school.*

3.356

1.088

.523

-0.266

-0.574

29

It is important to me that I challenge myself as a student.
When I am confused about something in school, I keep
trying to understand it.

3.747

1.069

.631

-0.538

-0.331

3.924

1.020

.608

-0.727

-0.017

Item
1
2
3
4

9
10
12
13
14
15

21
23
24
25
26

30

Note. * Indicates reverse scored item. Students responded to a 5-point Likert-type scale (i.e., 1 = Not at all
like me, 2 = Not much like me, 3 = Somewhat like me, 4 = Mostly like me, 5 = Very much like me).
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Question 2: What is the factor structure of the Academic Grit Scale for middle school students?
A hybrid approach of both exploratory factor analysis (EFA) and confirmatory factor
analysis (CFA) was employed in the current study. The dataset was randomly split into two
approximately equal datasets using the “Select Cases” function in SPSS. Participants were
randomly assigned to an EFA (n = 380) or CFA (n = 377) group, and a dataset for each group
was saved. Sample sizes of at least 300 are considered “good” for factor analysis (DeVellis,
2012; Matsunaga, 2010), therefore, these sub-samples were considered adequate for factor
analyses. The descriptive statistics for each sub-sample are reported in Table 7.
Table 7.
Demographics for Participants in the Randomly Split EFA and CFA Groups
Demographic
Total
Gender
Male
Female
Grade
Sixth
Seventh
Eighth
Ethnicity
Asian American
African American
Hispanic American
Indian/Alaskan Native
Pacific Islander
Two or More Races
White

EFA Group
N
%
380
100

CFA Group
N
%
377
100

177
203

46.6
53.4

194
183

51.5
48.5

132
136
112

34.7
35.8
29.5

139
123
115

36.9
32.6
30.5

9
32
106
0
2
56
175

2.4
8.4
27.9
0
0.5
14.7
46.1

10
29
78
1
2
60
196

2.7
7.7
20.7
0.3
0.5
15.9
52.0

Note. These demographic data were self-reported by students in the all-school evaluation.

On the dataset for participants randomly assigned to the EFA group, an EFA was
conducted to determine the number of underlying latent variables in the Academic Grit Scale.
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Maximum likelihood was used as the factor extraction method, as recommended by Matsunaga
(2010), given that the distributions of responses for all AGS items were generally normal. The
Skewness and Kurtosis values were used to determine normality (see Table 6 for observed values
in the full sample), as tests of significance are not recommended for large samples; therefore, a
criterion of +/- 2 for the Skewness and Kurtosis values was employed to ascertain the normality
of each AGS item (Field, 2009); all items were determined to have normal distributions
according to this criterion. A promax (oblique) rotation was utilized because the underlying
factors of academic grit were hypothesized to be correlated.
Exploratory factor analysis. An EFA was initially conducted without forcing factors on
the 26 remaining items of the AGS. The items were determined appropriate for factor analysis,
as the KMO statistic was observed at .959 (i.e., greater than .60) and Bartlett’s Test of Sphericity
was significant (p < .001). The EFA indicated a three-factor solution, accounting for 49.748% of
the variance. The Scree plot from this initial EFA is depicted in Figure 1. The results of the
pattern matrix, including the items’ factor loadings, are presented in Table 8.
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Figure 1. Scree Plot of the Initial EFA without Forcing Factors
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Table 8.
Results of the Initial EFA Pattern Matrix without Forcing Factors
Factor
2

Item
1
3
D_I set long-term goals for myself in school.
.818
R_Once I set a goal in school, I try to overcome any challenges that
.814
arise.
R_I work toward my academic goals no matter how long they take to
.761
reach.
D_I am dedicated to reaching my academic goals.
.656
F_I am able to balance working hard in school with my other hobbies
.530
and interests.
D_I push myself to do my personal best in school.
.512
F_Even when I could do something more fun, I give schoolwork my best
.508
effort.
R_I keep working on difficult schoolwork, even if it frustrates me.
.499
D_I am determined to give my best effort in schoolwork.
.494
.391
R_I complete my schoolwork no matter how difficult it is.
.413
F_I focus on working hard in school even when other activities sound
.412
.303
more fun.
F_My other interests do not distract me from my academic pursuits.
.410
F_I get distracted from working hard in school when I can do something
.763
more fun.*
F_Other interests distract me from working hard in school.*
.705
F_I skip my homework when something more fun comes up.*
.650
D_I think of myself as lazy when it comes to schoolwork.*
.638
R_I give up on a goal in school if I am not making progress toward it.*
.465
D_I put very little effort into my schoolwork.*
.434
.406
R_When I am confused about something in school, I keep trying to
.662
understand it.
D_It is important to me that I challenge myself as a student.
.652
R_Even if I am struggling in school, I keep trying my best.
.601
R_In school, I have overcome setbacks to achieve my goals.
.501
D_When it comes to completing work in school, I always try my
.473
hardest.
D_In school, I work hard to achieve challenging goals.
.416
.470
F_I keep paying attention in class even when I would rather daydream.
.469
R_If I study hard and do poorly on a test, I stop trying in that class.*
.391
.441
Note. The initial letter of each item indicates the hypothesized subscale for the item; * Indicates reverse
scored items; italicized items were subsequently removed from the measure given poor loadings.

!

75
As recommended by DeVellis (2012), items were considered for removal from the scale
based on their loadings. As can be seen in Table 8, the remaining 7 reverse scored items formed
Factor 2 in the EFA, although 2 of the 7 items dual-loaded onto Factor 3, and 1 regularly scored
item dual-loaded onto Factors 1 and 2. Additionally, multiple reverse scored items had low
loadings (i.e., less than .5). As previously noted, reverse scored items have been shown to load
onto separate factors in extant research, thereby producing artificial factor structures (Spector et
al., 1997; Woods, 2006). This disadvantage of including reverse scored items in a self-report
scale with multiple subscales was previously noted as a potential limitation of the Grit-S
(Duckworth & Quinn, 2009) in the current study. Furthermore, DeVellis (2012) highlights
multiple disadvantages of including reverse scored items in self-report scales, such as the
possibility of confusing respondents and obtaining invalid data because participants
misunderstood the valence of the response scale in relation to the negatively worded item.
DeVellis (2012) has explicitly recommended against the inclusion of reverse scored items in his
guidelines for scale development. Given the results of the EFA and recommendations in the
literature (i.e., DeVellis, 2012), the 7 remaining reverse scored items were removed from the
AGS, and they are indicated in Table 8 in italic font.
A second EFA was conducted without forcing factors with the remaining 19 AGS items.
The items were determined appropriate for factor analysis, as the KMO statistic was observed at
.960 (i.e., greater than .60) and Bartlett’s Test of Sphericity was significant (p < .001). The EFA
indicated a two-factor solution, accounting for 51.218% of the variance, which increased the
variance accounted for after removing the 7 reverse scored items. The Scree plot from this
second EFA is depicted in Figure 2. The results of the pattern matrix, including the items’ factor
loadings, are presented in Table 9. At this stage of scale development, 3 items with low loadings
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(i.e., less than .5) were removed from the AGS to improve its psychometric quality, and they are
indicated in Table 9 in italic font.
Figure 2. Scree Plot of the Second EFA without Forcing Factors
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Table 9.
Results of the Second EFA Pattern Matrix without Forcing Factors
Factor
Item
R_Once I set a goal in school, I try to overcome any challenges that arise.
R_I work toward my academic goals no matter how long they take to
reach.
F_I am able to balance working hard in school with my other hobbies and
interests.
D_I set long-term goals for myself in school.

1
.861

D_I push myself to do my personal best in school.
D_I am dedicated to reaching my academic goals.
F_Even when I could do something more fun, I give schoolwork my best
effort.
R_I keep working on difficult schoolwork, even if it frustrates me.

.646
.618

D_I am determined to give my best effort in schoolwork.
R_I complete my schoolwork no matter how difficult it is.
F_I focus on working hard in school even when other activities sound
more fun.
F_My other interests do not distract me from my academic pursuits.
R_When I am confused about something in school, I keep trying to
understand it.
D_It is important to me that I challenge myself as a student.
R_Even if I am struggling in school, I keep trying my best.

.514
.509

2

.744
.701
.663

.592
.550
.309

.493
.449
.811
.745
.629

D_When it comes to completing work in school, I always try my hardest.
F_I keep paying attention in class even when I would rather daydream.

.555
.551

D_In school, I work hard to achieve challenging goals.

.529

R_In school, I have overcome setbacks to achieve my goals.

.466

Note. The initial letter of each item indicates the hypothesized subscale the item would factor on to in
a three-factor structure. Italicized items were subsequently removed from the measure given low
loadings.

A third EFA was conducted without forcing factors with the remaining 16 AGS items.
The KMO statistic was observed at .956 (i.e., greater than .60) and Bartlett’s Test of Sphericity
was significant (p < .001), indicating the items were appropriate for factor analysis. The EFA
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indicated a single-factor solution, accounting for 50.319% of the variance. The Scree plot from
this third EFA is depicted in Figure 3. The results of the factor matrix (the pattern matrix could
not be obtained for a single-factor result, as the model was not rotated), including the items’
factor loadings, are presented in Table 10. According to Hair and colleagues (1998), loadings
above .6 are considered “high.” As all 16 items loaded onto this factor at the level of .6 or above,
no further items were considered for deletion from the AGS at this stage of scale development.
Figure 3. Scree Plot of the Third EFA without Forcing Factors
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Table 10.
Results of the Third EFA Factor Matrix without Forcing Factors

Item
D_I am determined to give my best effort in schoolwork.

Factor 1
.793

D_I am dedicated to reaching my academic goals.

.771

D_In school, I work hard to achieve challenging goals.

.753

R_I keep working on difficult schoolwork, even if it frustrates me.

.742

D_I push myself to do my personal best in school.

.738

R_Once I set a goal in school, I try to overcome any challenges that arise.

.732

D_When it comes to completing work in school, I always try my hardest.

.725

R_I complete my schoolwork no matter how difficult it is.

.720

R_Even if I am struggling in school, I keep trying my best.

.710

D_I set long-term goals for myself in school.

.700

F_Even when I could do something more fun, I give schoolwork my best effort.

.686

R_I work toward my academic goals no matter how long they take to reach.

.685

F_I am able to balance working hard in school with my other hobbies and interests.

.678

D_It is important to me that I challenge myself as a student.

.676

R_When I am confused about something in school, I keep trying to understand it.

.612

F_I keep paying attention in class even when I would rather daydream.

.600

Note. The initial letter of each item indicates the hypothesized subscale the item would factor on to in
a three-factor structure.

It is worth noting that the Academic Grit Scale was developed with the hypothesis that
three facets underlie Academic Grit (i.e., Determination, Resilience, and Focus). Although the
item development process was predicated on this hypothesis, the possibility that a statistical
analysis of the items’ factor structure would produce a separate factor structure than initially
hypothesized during the item development process was acknowledged previously. Although the
items were developed based on the hypothesis that there would be three underlying latent
constructs within the overarching construct of academic grit, the findings of this EFA do not
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support this hypothesized structure. The EFA indicated that a single-factor structure best
accounts for the variance in the AGS items. The findings of the third EFA indicate that the items
developed with the intention of loading onto the Determination subscale and Resilience subscale
comprise the majority of items in the remaining 16 items factor analyzed herein. Only 3 of the
remaining items form what was intended to become the Focus subscale. Thus, the EFA indicated
that the items concerning the ability to focus on academic tasks over other important life
domains may account for less variance in academic grit than the characteristics defined by
Determination and Resilience within academic grit. Nonetheless, although the EFA does not
indicate that a three-factor solution best accounts for the variance in adolescents’ academic grit,
these three hypothesized components are interlinked, such that items intended to factor onto
Determination describe behaviors that are also characteristic of Resilience or Focus. Thus, the
three components may be together understood as a single latent variable, rather than three unique
variables under an overarching construct. These findings simplify our understanding of this
novel domain-specific construct of academic grit, keeping the construct of academic grit
parsimonious. Given that academic grit is specific to a single life domain, the single-factor
structure of this variable may be most appropriate.
Confirmatory factor analysis. Following the third EFA and removal of 10 items, a CFA
was conducted on the remaining of the two randomly split datasets. The Mplus statistical
program was utilized to conduct the CFA in the current study, as it accounts for missing data
using maximum likelihood estimation over multiple iterations to estimate the most probable
value for missing data (Muthén & Muthén, 2007); data for the remaining 16 AGS items was
1.6% missing in the CFA sub-sample. As the EFA indicated a single-factor solution, a model of
fit was tested for the single-factor structure of the remaining 16 AGS items in the second sub-
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sample. Multiple fit indices were examined to investigate the factor structure of the AGS,
including the root mean square error of approximation (RMSEA), comparative fit index (CFI),
and standardized root mean square residual (SRMR). The results of the CFA for students in the
CFA sub-sample were as follows: RMSEA = .075 (95% CI [.066, .084]), CFI = .937, and SRMR
= .039. The model of this CFA is depicted in Figure 4. Employing Matsunaga’s (2010)
recommendations, an adequate model fit is indicated if RMSEA < .06, CFI > .95, and SRMR <
.10; however, less stringent criteria qualify an “acceptable” model fit if RMSEA < .08 and CFI >
.90. Therefore, the single-factor structure of the AGS was supported and may be considered
“acceptable” in the sub-sample of students in the CFA group, based on the less stringent criteria.
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Figure 4. Model for 16-Item AGS Resulting from CFA with CFA Sub-Sample

This CFA process was repeated for boys and girls in the CFA sub-sample. However,
according to Matsunaga (2010), sample sizes of 100 are considered “poor” and samples of 200
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are “fair” for factor analysis; therefore, these sample sizes of boys (n = 194) and girls (n = 183)
may not have been adequate for factor analysis. The results of the CFA for boys in the CFA subsample were as follows: RMSEA = .085 (95% CI[.072, .099]), CFI = .908, and SRMR = .052.
The results of the CFA for girls in the CFA sub-sample were as follows: RMSEA = .084 (95%
CI[.070, .098]), CFI = .934, and SRMR = .042. The models of the CFA for the male and female
sub-samples of the CFA group are illustrated in Figures 5 and 6. Therefore, the single-factor
structure of the AGS was marginally supported in the sub-samples of boys and girls in the CFA
group; although the sample sizes were between the “poor” and “fair” ranges, so these statistics
may be interpreted with caution (Matsunaga, 2010).
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Figure 5. Results of the CFA on the 16-Item AGS with Boys in the CFA Sub-Sample
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Figure 6. Results of the CFA on the 16-Item AGS with Girls in the CFA Sub-Sample
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Question 3: What evidence is there for the reliability of scores on the Academic Grit Scale for
middle school students, boys and girls, and students of different grade levels?
Following the removal of 4 items from the AGS in the analyses of Research Question 1
and 10 items in Research Question 2, 16 items remained on the AGS. The internal consistency
reliability evidence for these 16 items was examined. The observed internal consistency
coefficients of the full sample, as well as split by gender and grade level, are reported in Table
11. The Cronbach’s alpha coefficient for these 16 items was observed at .942, which is
considered “very good,” although scales with internal consistencies much greater than .90 have
been recommended for reductions in length, as there is a tradeoff between brevity and reliability
(DeVellis, 2012). Although these 16 items have high loadings onto the single factor of academic
grit, the items were reviewed and considered for removal from the measure in order to optimize
the length of the scale (DeVellis, 2012; Streiner, 2003). That is, additional items were removed
from the AGS not necessarily to improve the psychometric quality by increasing internal
consistency, but rather for more pragmatic reasons involved with utilizing self-report measures
in research. Concise scales are more preferable than lengthy measures, as they place less burden
on scale respondents and may be less redundant (DeVellis, 2012).
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Table 11.
Internal Consistency Reliability for the Remaining 16 Items of the AGS
Sample or Sub-Sample
Whole Sample
Gender
Male
Female
Grade
Sixth
Seventh
Eighth

N or n
757

Observed Cronbach’s Alpha
.942

365
384

.933
.949

267
258
224

.936
.948
.942

When selecting items for removal from a measure to optimize scale length, DeVellis
(2012) recommends a consideration of items’ (1) contributions to the internal consistency of a
scale and (2) corrected item-total correlations. Therefore, each of these factors were considered
at this stage of the analysis. Additionally, the language, face validity, and uniqueness (i.e., lack
of redundancy) of each item were also evaluated. The descriptive statistics (M and SD) as well as
the corrected item-total correlation and contribution to the scale’s internal consistency are
indicated in Table 12.
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Table 12.
Item-Level Statistics for the Remaining 16 Items of the AGS

Item
I am determined to give my best effort in
schoolwork.
I am dedicated to reaching my academic
goals.
In school, I work hard to achieve challenging
goals.
I push myself to do my personal best in school.
Once I set a goal in school, I try to overcome
any challenges that arise.
I keep working on difficult schoolwork, even if
it frustrates me.
When it comes to completing work in school, I
always try my hardest.
I complete my schoolwork no matter how
difficult it is.
Even if I am struggling in school, I keep trying
my best.
I work toward my academic goals no matter
how long they take to reach.
Even when I could do something more fun, I
give schoolwork my best effort.
It is important to me that I challenge myself as
a student.
I set long-term goals for myself in school.
I am able to balance working hard in school
with my other hobbies and interests.
When I am confused about something in
school, I keep trying to understand it.
I keep paying attention in class even when I
would rather daydream.

Cronbach's
Alpha if
Item
Deleted

M

SD

Corrected
Item-Total
r

3.95

0.945

.772

.937

3.88

1.024

.745

.937

3.76

1.060

.735

.937

3.98

0.960

.729

.938

3.61

1.032

.726

.938

3.53

1.094

.726

.938

3.92

0.995

.725

.938

3.71

1.045

.696

.938

4.02

0.986

.694

.938

3.57

1.029

.676

.939

3.34

1.070

.660

.939

3.75

1.068

.660

.939

3.43

1.217

.652

.940

3.62

1.093

.645

.939

3.92

1.020

.630

.940

3.33

1.113

.582

.941

Note. Students responded to a 5-point Likert-type scale (i.e., 1 = Not at all like me, 2 = Not much like me,
3 = Somewhat like me, 4 = Mostly like me, 5 = Very much like me). Items indicated in italics were
subsequently removed from the measure. Items are sorted in ascending order, with items having the
largest corrected item-total correlation appearing first.
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Using the aforementioned criteria recommended by DeVellis (2012), 4 items were
selected for deletion from the AGS. The item, “I keep paying attention in class even when I
would rather daydream” was selected for removal from the measure, as it evidenced the lowest
corrected item-total correlation of the remaining 16 items (.582), and it contributed least
substantially to the internal consistency of the AGS (Cronbach’s ! if item deleted = .941). The
item, “When I am confused about something in school, I keep trying to understand it” was
removed from the AGS given its relatively low corrected item-total correlation (.630) and
contribution to the AGS’s internal consistency (Cronbach’s ! if item deleted = .940). Similarly,
the item, “I set long-term goals for myself in school” was removed due to a relatively low
corrected item-total correlation (.652) and contribution to the internal consistency of the AGS
(Cronbach’s ! if item deleted = .940). The item, “It is important to me that I challenge myself as
a student” was deleted given a relatively low corrected item-total correlation (.660) and
contribution to internal consistency (Cronbach’s ! if item deleted = .939). The corrected itemtotal correlations of the final 10 items on the AGS ranged from .645 to .772. It is worth noting
that the item, “I am able to balance working hard in school with my other hobbies and interests,”
evidenced a relatively low corrected item-total correlation of .645; however, the item was
retained in the final measure given its face validity in assessing the Focus element of academic
grit, wherein students are capable of balancing other interests with their pursuit of academic
goals.
Following the removal of these 4 items, 2 additional items were selected for removal due
to less desirable language use, lower face validity, or lack of uniqueness in measuring academic
grit, as deemed appropriate by the author of the current study. The item, “I am dedicated to
reaching my academic goals” was removed because of its use of the word “dedicated,” as this
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item may not be understood by some individuals and could hinder the generalizability of the
measure to younger children or individuals with less language proficiency. Importantly, this item
was also selected for removal given that it was redundant with other items that maintained face
validity without the use of more advanced vocabulary. Secondly, the item, “I keep working on
difficult schoolwork, even if it frustrates me,” was considered redundant with other AGS items
that captured the element of Resilience and overcoming adversity in the pursuit of academic
goals, although more favorable items did not allude to negative affect (i.e., “frustrates”). Because
negative affect such as frustration should not be considered necessary for individuals to
demonstrate Academic Grit, its language was deemed inappropriate for the AGS. A summary of
the entire item deletion process for the AGS can be found in Table 34 of Appendix I.
The final AGS consisted of 10 items, which are indicated in Table 12 in non-italicized
font. A mean score was calculated, with higher scores indicating higher Academic Grit. The
percentage of missing data for each of the 10 AGS items ranged from 0% to 0.396% missing.
Therefore, because of the extremely low amount of missing data, a mean score was calculated
for participants that had completed at least 8 of the 10 AGS items (i.e., 80% of items completed
to calculate a mean). After computing the means with this criterion, the proportion of missing
data for the new Academic Grit score was 0.396%. The means and standard deviations for
students’ Academic Grit are reported in Table 13, along with the observed Cronbach’s alpha
coefficient for the full sample and demographic sub-samples. The internal consistency of this
final measure is “very good” and exceeds the minimal criterion for basic research, as evidenced
by a Cronbach’s alpha coefficient of .918 for the full sample (DeVellis, 2012; Streiner, 2003).
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Table 13.
Descriptive Statistics for Academic Grit and AGS Internal Consistency
Sample or Sub-Sample
Whole Sample
Gender
Male
Female
Grade
Sixth
Seventh
Eighth

N or n
755

Scale M
3.746

Scale SD
0.773

Cronbach’s Alpha
.918

370
385

3.648
3.840

0.753
0.781

.909
.924

270
259
226

3.846
3.744
3.629

0.753
0.774
0.783

.912
.927
.913

Students’ mean scores for Academic Grit ranged from 1.0 to 5.0, which are the lowest
and highest possible scores allowed by the 5-point response scale. The average Academic Grit
score in this sample was 3.746 (SD = 0.773; 95% CI[3.6907, 3.8012]). As demonstrated in
Figure 7, the distribution of students’ mean score on the final AGS was slightly negatively
skewed. About 20.3% of students in the sample had an Academic Grit score at or below the
midpoint on the 5-point response scale used in the AGS (i.e., 3, “Somewhat like me”). The
majority of students (i.e., 79.7%) provided responses at the higher end of the response
continuum, indicating higher Academic Grit. Students may be identified as having low, average,
or high Academic Grit relative to their peers’ reports of Academic Grit in the current sample,
with regard to the AGS scores corresponding to the 33rd and 66th percentiles. Students in the
lowest third of the distribution had Academic Grit scores between 1.00 and 3.40, while students
in the center of the distribution had Academic Grit scores between 3.41 and 4.10, and students in
the highest third of the distribution had Academic Grit scores between 4.20 and 5.00.
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Figure 7. Distribution of Mean Scores on the Academic Grit Scale

Figure 7. Students responded to a 5-point Likert-type scale (i.e., 1 = Not at all like me, 2 = Not much like
me, 3 = Somewhat like me, 4 = Mostly like me, 5 = Very much like me).

A CFA was conducted with the final 10 items of the AGS, using Mplus to account for
missing data in the 10 items (1.1% missing). The results of the CFA for all students were as
follows: RMSEA = .052 (95% CI [.041, .064]), CFI = .981, and SRMR = .023. The model of this
CFA is depicted in Figure 8. An adequate model fit was observed, supporting the single-factor
structure of the AGS in the current study.
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Figure 8. Model for 10-Item AGS Resulting from CFA with Full Dataset

Additionally, CFAs were conducted for boys and girls in the full dataset using Mplus. For
boys, the results of the CFA in the full dataset were as follows: RMSEA = .062 (95% CI[.045,
.079]), CFI = .971, and SRMR = .031. For girls, results of the CFA in the full dataset were as
follows: RMSEA = .044 (95% CI[.025, .062]), CFI = .988, and SRMR = .022. These models are
illustrated in Figures 9 and 10. Therefore, for both genders, the single-factor structure of the final
AGS was supported in the current study based on Matsunaga’s (2010) recommendations.
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Figure 9. Results of the CFA on the 10-Item AGS with Boys in the Full Dataset
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Figure 10. Results of the CFA on the 10-Item AGS with Girls in the Full Dataset
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Scale Validation
Question 4: What are the group-level differences in self-reported academic grit and its subscales?
To explore group-level differences in self-reported Academic Grit, two ANOVAs were
conducted. A 2 " 3 factorial ANOVA was conducted to examine Gender (Male, Female) and
Grade (Sixth, Seventh, Eighth) differences in Academic Grit. Because the cell sizes would be too
small for group-level comparisons if Ethnicity was added to this factorial ANOVA, a one-way
ANOVA was conducted to examine differences based on racial/ethnic group membership.
Additionally, the following three Ethnicity groups were combined into an “Other” group to
facilitate group-level comparisons by expanding the cell size: Asian, American Indian, and
Pacific Islander. Given that a recent meta-analysis revealed significant group-level differences in
general grit only on the basis of age, significant differences in students’ self-reported Academic
Grit were not expected.
A Gender " Grade factorial ANOVA was utilized to examine whether any gender and/or
grade level differences existed in Academic Grit for the current sample. There was a significant
main effect for Gender, where Females reported higher Academic Grit than Males, F (1, 749) =
12.296, p < .001, η2partial = .0159. Additionally, there was a significant main effect for Grade, F
(2, 749) = 5.226, p = .006, η2partial = .0135, as Sixth Graders reported significantly greater
Academic Grit than Eighth Graders, while Seventh Graders reported levels of grit that were nonsignificantly different from other grades. There was not a significant interaction effect of Gender
and Grade, F (2, 752) = 0.051, p = .950 (see Table 14). A one-way ANOVA was conducted to
determine whether there were significant group-level differences in Academic Grit on the basis
of ethnicity; there was not a significant main effect of Ethnicity, F (6, 747) = 1.452, p = .192 (see
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Table 15). Contrary to the current study’s predictions, there were significant group-level
differences on the basis of Gender and Grade; in line with the hypotheses of the current study,
there were not significant group-level differences in Academic Grit based on Ethnicity.
Table 14.
Group-Level Differences in Academic Grit by Gender and Grade
Group
Male
Sixth Grade
Seventh Grade
Eighth Grade
Female
Sixth Grade
Seventh Grade
Eighth Grade
Total
Sixth Grade
Seventh Grade
Eighth Grade

N
370
137
125
108
385
133
134
118
755
270
259
226

M
3.6480
3.7377
3.6500
3.5317
3.8401
3.9579
3.8306
3.7183
3.7460
3.8462
3.7435
3.6291

SD
0.7725
0.7350
0.7483
0.7725
0.7814
0.7578
0.7903
0.7844
0.7732
0.7530
0.7741
0.7826

Table 15.
Group-Level Differences in Academic Grit by Ethnicity
Group
White
Hispanic
Two or More Races
Black
Other
Total

N
371
184
115
60
24
754

M
3.8132
3.6406
3.7400
3.6819
3.7542
3.7476

SD
0.7781
0.7941
0.7558
0.7071
0.6991
0.7724

Note. “Other” represents students who self-reported their ethnicity as Asian, Native American, or Pacific
Islander.
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Question 5: What evidence is there for the convergent validity of scores on the Academic Grit
Scale as demonstrated by associations with scores from an existing measure of grit?
To investigate evidence for the convergent validity of the Academic Grit Scale, the
association of participants’ Academic Grit with general Grit, as measured with the Grit-S
(Duckworth & Quinn, 2009), was examined through a hierarchical regression analysis.
Academic Grit was entered as a predictor in Step 1, Gender and Grade were entered in Step 2,
and the interaction terms for Gender and Grade with Academic Grit were entered as predictors in
Step 3. All predictors were mean-centered. Gender and Grade were dummy-coded, such that
Boys = 1 and Girls = 2, and Sixth Graders = 1, Seventh Graders = 2, and Eighth Graders = 3.
The association between academic grit and general grit was expected to be significant and
positive, and this association was not expected to depend on Gender or Grade.
As demonstrated in Table 16, Model 1 was significant, accounting for 39.9% of the
variance in Grit, F (1, 753) = 486.863, p < .001. Academic Grit was a significant predictor of
Grit (B = 0.505, p < .001). The inclusion of Gender and Grade in Model 2 did not lead to a
significant increase in R2, #R2 = .000, F (2, 751) = 0.106, p = .900. In Model 3, the inclusion of
the interaction terms for Academic Grit with Gender and Grade did not produce a significant
increase in R2, #R2 = .001, F (2, 749) = 0.311, p = .733. The significant association between
Academic Grit and Grit, as well as the nonsignificant relations between the interactions of
Academic Grit with Gender and Grade, are in line with the current study’s predictions.
Furthermore, these findings provide evidence of the convergent validity of the Academic Grit
Scale with the current predominant measure of general grit (i.e., Grit-S; Duckworth & Quinn,
2009).
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Table 16.
Results of Hierarchical Regression Analyses testing the Relation of Academic Grit and Grit
Model 1
B
SE B
0.505*** 0.023

Model 2
B
SE B
0.507*** 0.023
-0.015
0.036
0.005
0.022

Model 3
B
SE B
0.506*** 0.023
-0.015
0.036
0.005
0.022

Variable
ß
ß
ß
Academic Grit
0.627
0.629
0.628
Gender
-0.012
-0.012
Grade
0.006
0.006
Academic Grit
0.036
0.046 0.022
" Gender
Academic Grit
0.003
0.029 0.003
" Grade
R2
.393
.393
.393
F
486.863***
161.972***
97.120***
.393
.000
.001
#R2
486.863***
0.106
0.311
#F
Note. The dependent variable in these analyses was Grit; *** indicates p < .001; ** indicates p < .01; *
indicates p < .05.

Question 6: What evidence is there for the criterion-related validity of scores on the Academic
Grit Scale in terms of associations with academic achievement, life satisfaction, and school
satisfaction? Do these associations differ by gender or grade? What evidence is there for the
incremental validity of scores on the Academic Grit Scale in terms of associations with academic
achievement, life satisfaction, and school satisfaction above and beyond those of general grit?
A zero-order bivariate correlation matrix of all study variables was obtained using SPSS
for the entire sample as well as broken down by gender; these results are presented in Tables 17
and 18.
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1
.408
.407
.443

.520

Grit

.297

1
.403

Life
Satisfaction

!

Academic Grit
1
.614
.374
.489
.529

Grit
.634
1
.380
.309
.460

1

3.816

M
3.746
3.429
4.499
3.928

School
Satisfaction
.524
.487
.430
1
.193

Academic
Achievement

Life Satisfaction
.434
.451
1
.390
.310

.228

1

School
Satisfaction

.877

Academic
Achievement
.504
.424
.311
.257
1

0.721

SD
0.773
0.623
1.112
1.010

Cronbach’s
Alpha
.918
.693
.873
.842

Note. All correlations were significant at the 0.001 level (two-tailed). Correlations for Girls are presented above the diagonal; correlations for
Boys are presented below the diagonal.

Academic Grit
Grit
Life Satisfaction
School Satisfaction
Academic Achievement

Bivariate Correlation Matrix for All Study Variables by Gender

Table 18.

Note. All correlations were significant at the 0.001 level (two-tailed).

Academic Grit
Grit
Life Satisfaction
School Satisfaction
Academic
Achievement

Academic
Grit
1
.627
.386
.508

Bivariate Correlation Matrix and Descriptive Statistics for All Study Variables

Table 17.
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Criterion-related validity. To examine the criterion-related validity (i.e., predictive
validity) of the AGS, participants’ Academic Grit was tested for an association with outcome
variables that have been previously demonstrated in the adult and youth literature to be
associated with general grit. A series of three hierarchical regression analyses was conducted
with Academic Grit as the predictor variable in Step 1 and the following as outcome variables in
separate analyses: Life Satisfaction (SLSS; Huebner, 1991), School Satisfaction (MSLSS;
Huebner, 2001), and Academic Achievement (De Castella & Byrne, 2015). In Step 2, Gender
and Grade were entered as predictors, and in Step 3, the interaction terms for Gender and Grade
with Academic Grit were entered as predictors. All predictors were mean-centered. Gender and
Grade were dummy-coded, such that Boys = 1 and Girls = 2, and Sixth Graders = 1, Seventh
Graders = 2, and Eighth Graders = 3. Academic Grit was expected to be a significant predictor of
each outcome variable, and interactions with Gender and Grade were not expected.
Academic Grit and Life Satisfaction. To investigate the relations between Academic Grit,
Gender, and Grade with Life Satisfaction, a hierarchical regression analysis was conducted. In
Step 1, Academic Grit was entered as a predictor; in Step 2, Gender and Grade were entered as
predictors; finally, in Step 3, the interaction terms for Gender and Grade with Academic Grit
were entered as predictors with Life Satisfaction as the outcome variable. As demonstrated in
Table 19, Model 1 was significant, accounting for 14.9% of the variance in Life Satisfaction, F
(1, 753) = 132.212, p < .001. Academic Grit was a significant predictor of Life Satisfaction (B =
0.556, p < .001). The inclusion of Gender and Grade in Model 2 led to a significant increase in
R2, !R2 = .030, F (2, 751) = 13.899, p < .001. Academic Grit remained a significant, unique
predictor of Life Satisfaction (B = 0.576, p < .001). Gender was also a significant predictor of
Life Satisfaction (B = -0.365, p < .001). Grade level was not a significant predictor of Life
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Satisfaction (B = -0.077, p = .093). In Model 3, the inclusion of the interaction terms for
Academic Grit with Gender and Grade did not produce a significant increase in R2, !R2 = .002, F
(2, 749) = 1.032, p = .357. The significant relation between Academic Grit and Life Satisfaction,
as well as the nonsignificant relations between the interactions of Academic Grit with Gender
and Grade, are in line with the current study’s predictions.
Table 19.
Results of Hierarchical Regression Analyses testing the Relation of Academic Grit and Life
Satisfaction
Variable
Academic Grit
Gender
Grade
Academic Grit "
Gender
Academic Grit "
Grade
R2
F
!R2
!F

Model 1
B
SE B
0.556*** 0.048

.149
132.212***
.149
132.212***

ß
0.386

Model 2
B
SE B
0.576*** 0.048
-0.365*** 0.074
-0.077
0.046

.180
54.847***
.030
13.899***

ß
0.401
-0.164
-0.056

Model 3
B
SE B
0.574***
0.048
-0.364*** 0.074
-0.077
0.046

ß
0.399
-0.164
-0.056

0.138

0.096

0.047

-0.006

0.059

-0.003

.182
33.324***
.002
1.032

Note. The dependent variable in these analyses was Life Satisfaction; *** indicates p < .001; ** indicates
p < .01; * indicates p < .05.

Academic Grit and School Satisfaction. To examine the relations between Academic
Grit, Gender, and Grade with School Satisfaction, a hierarchical regression analysis was
conducted. In Step 1, Academic Grit was entered as a predictor; in Step 2, Gender and Grade
were entered as predictors; finally, in Step 3, the interaction terms for Gender and Grade with
Academic Grit were entered as predictors. As illustrated in Table 20, Model 1 was significant,
accounting for 25.8% of the variance in School Satisfaction, F (1, 753) = 262.368, p < .001.
Academic Grit was a significant predictor of School Satisfaction (B = 0.663, p < .001). The
!
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inclusion of Gender and Grade in Model 2 led to a significant increase in R , !R = .019, F (2,
2

2

751) = 10.113, p < .001. Academic Grit remained a unique, significant predictor of School
Satisfaction (B = 0.645, p < .001). Additionally, Grade was a unique predictor of School
Satisfaction (B = -0.174, p < .001). However, Gender was not a significant predictor of School
Satisfaction (B = -0.027, p = .673). In Model 3, the inclusion of the interaction terms for
Academic Grit with Gender and Grade did not produce a significant increase in R2, !R2 = .002, F
(2, 749) = 0.952, p = .387. The significant relation between Academic Grit and School
Satisfaction, as well as the nonsignificant relations between the interactions of Academic Grit
with Gender and Grade, are in line with the predictions of the current study.
Table 20.
Results of Hierarchical Regression Analyses testing the Relation of Academic Grit and School
Satisfaction
Variable
Academic Grit
Gender
Grade
Academic Grit "
Gender
Academic Grit "
Grade
R2
F
!R2
!F

B
0.663***

Model 1
SE B
0.041

.258
262.368***
.258
262.368***

ß
0.508

B
0.645***
-0.027
-0.174***

Model 2
SE B
0.041
0.063
0.039

.278
96.315***
.019
10.113***

ß
0.494
-0.013
-0.139

Model 3
SE B
0.041
0.063
0.039

ß
0.492
-0.013
-0.139

0.057

0.082

0.022

0.060

0.050

0.037

B
0.642***
-0.025
-0.173***

.280
58.162***
.002
0.952

Note. The dependent variable in these analyses was School Satisfaction; *** indicates p < .001; **
indicates p < .01; * indicates p < .05.

Academic Grit and Academic Achievement. To investigate the relations between
Academic Grit, Gender, and Grade with Academic Achievement, a hierarchical regression
analysis was conducted. In Step 1, Academic Grit was entered as a predictor; in Step 2, Gender
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and Grade were entered as predictors; finally, in Step 3, the interaction terms for Gender and
Grade with Academic Grit were entered as predictors. Model 1 was significant, accounting for
27% of the variance in Academic Achievement, F (1, 752) = 278.190, p < .001. Academic Grit
was a significant predictor of Academic Achievement (B = 0.485, p < .001). These results are
reported in Table 21. The inclusion of Gender and Grade in Model 2 did not lead to a significant
increase in R2, !R2 = .003, F (2, 750) = 1.321, p = .267. In Model 3, the inclusion of the
interaction terms for Academic Grit with Gender and Grade did not produce a significant
increase in R2, !R2 = .002, F (2, 748) = 1.060, p = .347. The significant relation between
Academic Grit and Academic Achievement, as well as the nonsignificant relations between the
interactions of Academic Grit with Gender and Grade, are in line with the current study’s
predictions.
Table 21.
Results of Hierarchical Regression Analyses testing the Relation of Academic Grit and Academic
Achievement
Model 1
Model 2
Model 3
Variable
B
SE B
ß
B
SE B
ß
B
SE B
ß
Academic Grit
0.485*** 0.029 0.520
0.489*** 0.030 0.524 0.490*** 0.030 0.525
Gender
0.015
0.045 0.011
0.015
0.045 0.010
Grade
0.044
0.028 0.049
0.044
0.028 0.049
Academic Grit
-0.075
0.059 -0.040
" Gender
Academic Grit
0.025
0.036 0.022
" Grade
R2
.270
.273
.275
F
278.190***
93.690***
56.647***
.270
.003
.002
!R2
278.190***
1.321
1.060
!F
Note. The dependent variable in these analyses was Academic Achievement; *** indicates p < .001; **
indicates p < .01; * indicates p < .05.

!

105
Incremental validity. The incremental validity of the Academic Grit Scale was examined
through an additional series of hierarchical regression analyses. In Step 1, Grit, as measured by
the Grit-S (Duckworth & Quinn, 2009), was entered as a predictor of Life Satisfaction, School
Satisfaction, or Academic Achievement in separate analyses. In Step 2, Academic Grit was
entered as a predictor of these outcome variables. Both predictors were mean-centered in these
analyses. It was expected that the proportion of variance accounted for by both predictors would
be significantly larger than that of Grit alone, indicating that the Academic Grit Scale would
have demonstrated evidence of incremental validity.
Academic Grit and Life Satisfaction. As described in Table 22, Model 1 was significant,
accounting for 16.8% of the variance in Life Satisfaction, F (1, 753) = 151.730, p < .001. Grit
was a significant predictor of Life Satisfaction (B = 0.731, p < .001). The inclusion of Academic
Grit in Model 2 produced a significant increase in R2, !R2 = .028, F (1, 752) = 25.948, p < .001.
Grit remained a unique, significant predictor of Life Satisfaction (B = 0.492, p < .001), indicating
that for every one unit increase in Grit, an increase of .492 is predicted for participants’ Life
Satisfaction, while controlling for Academic Grit. Academic Grit was also a unique, significant
predictor of Life Satisfaction (B = 0.308, p < .001), indicating that for every one unit increase in
participants’ Academic Grit, an increase of .308 is expected in Life Satisfaction, after controlling
for Grit. The semi-partial correlation, or the “relationship between two variables while
controlling for the effects of a third variable” (Field, 2009, p. 190), of Academic Grit and Life
Satisfaction is .183; the semi-partial correlation of Grit and Life Satisfaction is .215. Therefore,
after controlling for Grit, Academic Grit accounts for an additional 3.3% of the variance in Life
Satisfaction. The significant relation between Grit and Life Satisfaction, as well as between
Academic Grit and Life Satisfaction, are in line with the current study’s predictions.
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Furthermore, as expected, the change in R (.027) was significant in Model 2 with Academic Grit
2

included in the prediction of Life Satisfaction. Therefore, these results provide evidence of the
incremental validity of Academic Grit in accounting for variance in Life Satisfaction above and
beyond that of Grit alone.
Table 22.
Results of Hierarchical Regression Analyses testing the Incremental Validity of Academic Grit in
Predicting Life Satisfaction
Model 1
SE B
0.059

Model 2
Variable
B
ß
B
SE B
ß
Grit
0.731***
0.410
0.492***
0.075
0.276
Academic Grit
0.308***
0.060
0.214
R2
.168
.195
F
151.730***
91.353***
.168
.028
!R2
151.730***
25.948***
!F
Note. The dependent variable in these analyses was Life Satisfaction; *** indicates p < .001; ** indicates
p < .01; * indicates p < .05.

Academic Grit and School Satisfaction. As reported in Table 23, Model 1 was significant,
accounting for 16.7% of the variance in School Satisfaction, F (1, 753) = 151.168, p < .001. Grit
was a significant predictor of School Satisfaction (B = 0.662, p < .001). The inclusion of
Academic Grit in Model 2 produced a significant increase in R2, !R2 = .105, F (1, 752) =
108.075, p < .001. Grit remained a unique, significant predictor of School Satisfaction (B =
0.241, p < .001), indicating that for every one unit increase in Grit, an increase of .241 is
predicted for participants’ School Satisfaction, while controlling for Academic Grit. Academic
Grit was also a unique predictor of School Satisfaction (B = 0.541, p < .001), indicating that for
every one unit increase in participants’ Academic Grit, an increase of .541 is expected in School
Satisfaction, controlling for Grit. The semi-partial correlation of Academic Grit and School
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Satisfaction is .323; the semi-partial correlation of Grit and School Satisfaction is .116.
Therefore, after controlling for Grit, Academic Grit accounts for an additional 10.4% of the
variance in School Satisfaction. The significant relation between Grit and School Satisfaction, as
well as between Academic Grit and School Satisfaction, was predicted in the current study.
Furthermore, as expected, the change in R2 (.105) was significant in Model 2 with Academic Grit
included in the prediction of School Satisfaction. Therefore, these results provide evidence of the
incremental validity of Academic Grit in accounting for variance in School Satisfaction above
and beyond that of Grit alone.
Table 23.
Results of Hierarchical Regression Analyses testing the Incremental Validity of Academic Grit in
Predicting School Satisfaction
Model 1
Model 2
Variable
B
SE B
ß
B
SE B
ß
Grit
0.662***
0.054
0.409
0.241***
0.065
0.149
Academic Grit
0.541***
0.052
0.415
R2
.167
.272
F
151.168***
140.369***
2
.167
.105
!R
151.168***
108.075***
!F
Note. The dependent variable in these analyses was School Satisfaction; *** indicates p < .001; **
indicates p < .01; * indicates p < .05.

Academic Grit and Academic Achievement. As described in Table 24, Model 1 was
significant, accounting for 19.6% of the variance in Academic Achievement, F (1, 752) =
183.823, p < .001. Grit was a significant predictor of Academic Achievement (B = 0.513, p <
.001). The inclusion of Academic Grit in Model 2 produced a significant increase in R2, !R2 =
.096, F (1, 751) = 102.033, p < .001. Grit remained a unique, significant predictor of Academic
Achievement (B = 0.223, p < .001), indicating that for every one unit increase in Grit, an
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increase of .223 is predicted for participants’ Academic Achievement, controlling for Academic
Grit. Academic Grit was also a unique predictor of Academic Achievement (B = 0.372, p <
.001), indicating that for every one unit increase in participants’ Academic Grit, an increase of
.372 is expected in Academic Achievement, controlling for Grit. The semi-partial correlation of
Academic Grit and Academic Achievement is .310; the semi-partial correlation of Grit and
Academic Achievement is .150. Therefore, after controlling for Grit, Academic Grit accounts for
an additional 9.6% of the variance in Academic Achievement. The significant relation between
Grit and Academic Achievement, as well as between Academic Grit and Academic
Achievement, are in line with the current study’s predictions. Furthermore, as expected, the
change in R2 (.097) was significant in Model 2 with Academic Grit included in the prediction of
Academic Achievement. Therefore, these results provide evidence of the incremental validity of
Academic Grit in accounting for variance in Life Satisfaction above and beyond that of Grit
alone.
Table 24.
Results of Hierarchical Regression Analyses testing the Incremental Validity of Academic Grit in
Predicting Academic Achievement
Model 1
SE B
0.038

Model 2
Variable
B
ß
B
SE B
ß
Grit
0.513***
0.443
0.223***
0.046
0.193
Academic Grit
0.372***
0.037
0.398
R2
.196
.293
F
183.823***
155.277***
.196
.096
!R2
183.823***
102.033***
!F
Note. The dependent variable in these analyses was Academic Achievement; *** indicates p < .001; **
indicates p < .01; * indicates p < .05.
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CHAPTER V
DISCUSSION
Researchers have studied the role of grit across the lifespan and in various life domains
during the past decade, contributing to a richer understanding of the construct. This growing
literature base has implications for promoting student success, thereby attracting the attention of
researchers, psychological practitioners, and others (e.g., parents, teachers, administrators) in the
fields of education and psychology. As these individuals strive to foster student success, some
have endorsed grit as a potential avenue for intervention, postulating that grit interventions could
ignite students’ passion and perseverance for long-term goals within the domain of education,
thereby increasing academic engagement and achievement.
However, a recent meta-analysis of grit literature suggested a reconceptualization of grit
may be necessary to advance theoretical understanding and applied research (Credé et al., 2016),
distinguishing the perseverance of effort facet of grit as more compelling and powerful than the
consistency of interest aspect of grit. The predictive power of perseverance of effort has
recurrently surpassed that of consistency of interest in extant research on youth populations (e.g.,
Datu et al., 2016; Dixon et al., 2016), as well as the adult literature (e.g., Akos & Kretchmar,
2017; Bowman et al., 2015; Credé et al., 2016; Wolters & Hussain, 2015). Therefore, one facet
of grit may be driving the relation between grit and an array of other constructs in much of the
extant literature, as many studies emphasized overall grit rather than separately analyzing its two
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factors. Moreover, there have been discrepancies in the literature, wherein meta-analytic findings
support a relation between grit and another construct but the statistical significance of this
relation is repeatedly absent from empirical findings (e.g., Ivcevic & Brackett, 2014; Kelly et al.,
2014; Robertson-Kraft & Duckworth, 2014).
Underpinning the conceptualization of grit since its introduction to psychological
research is its definition as a personality construct. Although Duckworth and others have clearly
delineated grit as a two-factor personality construct within the family of conscientiousness
(Eskreis-Winkler et al., 2014; Kamenetz, 2016), scholars have also lauded grit as a point of
targeted intervention (Atapattu et al., n.d.). As previously discussed, if grit is to be understood as
a malleable factor that is amenable to improvement through instruction, then it may not be a
stable personality trait (i.e., a tendency to behave similarly across time and context; Roberts et
al., 2009).
Given the relatively young state of grit literature, only two scales have emerged as widely
accepted measures of grit. Variability in the psychometric strength of the predominant self-report
measures of grit (i.e., Grit-O, Grit-S; Duckworth & Quinn, 2009; Duckworth et al., 2007) has
been evidenced in the extant adolescent literature (e.g., Datu et al., 2016b; Guerrero et al., 2016;
Malecki & Demaray, 2015). Some have called for additional measures of grit that are
psychometrically sound and appropriate for diverse populations (Credé et al., 2016; Datu,
Valdez, & King, 2016; Datu, Yuen, & Chen, 2016). The operationalization of grit in these
measures is inextricably tied to the current conceptualization of grit, and therefore, the potential
needs for (1) a reconceptualization of the construct of grit, as well as (2) an improvement in the
measurement of grit, together present an interwoven task for researchers.
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Review of Findings
Following a review of extant literature, it was determined that a psychometrically sound,
domain-specific measure of grit would advance understanding of the role of grit in adolescents’
educational and life experiences. The current study examined the psychometric properties of a
newly developed measure of academic grit, the Academic Grit Scale (AGS), in comparison to an
established measure of grit (i.e., Grit-S; Duckworth & Quinn, 2009). Therefore, the evidence of
the factor structure, reliability, and validity of the AGS was explored in an adolescent sample of
middle school students through two central aims: (1) scale development and (2) scale validation.
Scale Development
Building from Duckworth and colleagues’ seminal work (2007, 2009), the development
of the AGS emphasized facets of grit related to perseverant effort despite adversity within the
domain of education. This is because the perseverance facet of grit has demonstrated predictive
power beyond that of the consistency of interest facet in predicting academic achievement (Akos
& Kretchmar, 2017; Bowman et al., 2015; Credé et al., 2016; Dixon et al., 2016; Wolters &
Hussain, 2015). Academic grit was defined as an individual skill or characteristic encompassing
determination, resilience, and focus in the pursuit of challenging long-term goals within the
domain of education. In developing novel AGS items, it was hypothesized that three underlying
sub-constructs (i.e., determination, focus, resilience) may be subsumed by the construct of
academic grit, similar to the two facets underlying general grit (i.e., perseverance of effort,
consistency of interest). Thus, 30 items were developed and administered as part of a broader allschool evaluation in a middle school.
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During the scale development stage of analyses, the following research questions were
investigated: (1) How do the items of the newly developed AGS relate to each other, as
measured through inter-item and corrected item-total correlations? Do the items have relatively
high variance and means near the center of the range of possible scores? (2) What is the factor
structure of the newly developed AGS for middle school students? (3) What evidence is there for
the reliability of scores on the AGS for middle school students, boys and girls, and students of
different grade levels?
AGS Item-Level Evaluation
A number of processes were conducted to examine evidence of psychometric quality in
the initial 30-item AGS. As expected, most items yielded high inter-item and corrected item-total
correlations, as well as item-level descriptive statistics indicating the items were capable of
measuring academic grit at the lower and higher ends of a continuum. At this stage of the
analyses, 4 items were removed from the AGS, as they evidenced low inter-item correlations
with at least half of the other AGS items.
AGS Factor Structure
A hybrid factor analysis approach was utilized, wherein the dataset was randomly split
and exploratory and confirmatory factor analyses were conducted on separate halves of the
sample. Three iterations of an exploratory factor analysis were conducted as a total of 14 items
were removed in subsequent steps. Interestingly, in the first exploratory factor analysis, the
reverse scored AGS items formed a separate factor. As the formation of similarly worded items
(i.e., reverse scored items) as a separate factor may be evidence of artificial factor structure
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rather than a true differentiation in latent constructs, all remaining reverse scored items were
removed from the AGS at this stage. As previously discussed, a similar organization of
positively and negatively worded items has been observed for the predominant measures of
general grit (i.e., Grit-O and Grit-S; Duckworth & Quinn, 2009; Duckworth et al., 2007), and
may be evidence of artificial factor structure (Spector et al., 1997; Woods, 2006). However, an
alternative explanation for these factor analysis results could be that the reverse scored items
represented a truly unique and separate factor. In such case, the items would not be considered
error or evidence of artificiality in factor structure, but rather a unique construct. Despite this
alternative, the decision for eliminating these reverse scored items from the AGS was grounded
in DeVellis’ (2012) recommendations for scale development.
Contrary to the predicted three-factor structure, the final exploratory analysis of a 16-item
AGS indicated a single-factor solution. Similarly, confirmatory factor analyses provided
evidence for a single-factor structure, demonstrated by multiple fit indices. As the AGS was
developed based on a hypothesis that three distinct facets (i.e., determination, resilience, and
focus) would underlay academic grit, these findings were not in line with the predictions. The
development of the AGS was predicated on three potential sub-constructs, much in the same way
general grit is conceptualized as being comprised of two lower-level factors. However, the
observed findings do not entirely contradict the hypothesis that academic grit is comprised of
determination, focus, and resilience. This is because each of these facets are still represented in
the finalized item pool of the AGS, however, these elements do not stand alone as three
independent factors in statistical analyses of item variance. In other words, the hypothesized
subscales’ items do not vary enough from each other item to emerge as separate latent variables.
Together, the items form one latent variable of academic grit.
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The items intended to form the subscales of determination and resilience account for a
larger proportion of AGS items than the final hypothesized subscale of focus. In its final form,
the AGS is a 10-item scale, with 4 items describing determination aspects of academic grit, 4
items regarding resiliency factors of academic grit, and 2 items describing the focus component
of academic grit. Thus, it follows that the behaviors captured in the determination and resilience
elements of academic grit may have hold greater weight in the demonstration of one’s academic
grit than do items capturing focus-related behaviors.
Evidence of AGS Reliability
Evidence of internal consistency for the remaining 16 AGS items after factor analyses
was considered “very good” according to DeVellis’ criteria (2012), as evidenced in the overall
sample, as well as split by gender and grade level. To optimize scale length, the items’
contributions to internal consistency of the AGS were examined and 6 items were subsequently
removed. As predicted, the final 10-item AGS yielded “very good” evidence of internal
consistency reliability for the full sample and when examined by gender and grade, exceeding
the minimum criterion for basic research (i.e., .80; Streiner, 2003). The observed internal
consistency of the AGS (Cronbach’s alpha = .918) exceeds that of the Grit-S in its validation
studies (Cronbach’s alpha = .73 to .83 in four samples; Duckworth & Quinn, 2009) and as
evidenced through meta-analysis (Cronbach’s alpha = .79; Credé et al., 2016). Thus, the
evidence for reliability of the AGS exceeds that which has been demonstrated for the widely
accepted assessment of general grit.
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Scale Validation
During the scale validation stage, the following research questions were examined: (4)
What are the group-level differences in self-reported academic grit? (5) What evidence is there
for the construct validity of scores on the AGS as demonstrated by associations with scores on an
existing measure of grit? (6) What evidence is there for the criterion-related validity of scores on
the AGS in terms of associations with academic achievement, life satisfaction, and school
satisfaction? Do these associations differ by gender? What evidence is there for the incremental
validity of scores on the Academic Grit Scale in terms of associations with academic
achievement, life satisfaction, and school satisfaction above and beyond those of general grit?
Group-Level Differences in Academic Grit
Given that a recent meta-analysis revealed significant group-level differences in general
grit only on the basis of age, nonsignificant differences in students’ self-reported academic grit
on the basis of gender, grade, or ethnicity were predicted. As predicted, there were nonsignificant differences in academic grit based on students’ self-reported ethnicity. Contrary to
expectation, which was predicated on extant meta-analytic findings of general grit, females
reported significantly higher academic grit than males in the current study. Despite meta-analytic
evidence, several other studies have indicated females report slightly higher general grit than do
males (e.g., Eskreis-Winkler et al., 2014; Suzuki et al., 2015). Given the domain-specificity of
academic grit, it is possible that a true gender difference may exist in the population, wherein
females exhibit higher levels of academic grit than do males. As is soon discussed, the current
study provided evidence of an association between academic grit and academic achievement.
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Because a recent meta-analytic study indicated that females have higher academic achievement
than do males (Voyer & Voyer, 2014), it follows that females may have a correspondingly
greater level of academic grit. Given the newness of the AGS, additional research is necessary to
better understand gender differences in academic grit.
Also contrary to predictions, sixth grade students reported significantly higher academic
grit than eighth grade students. However, the effect sizes of these differences were small and
there were no significant interactions between gender and grade for mean levels of academic grit.
Although meta-analytic findings indicated that general grit is positively linked to age (Credé et
al., 2016), academic grit was not found to increase across the three grade levels in the current
study. Because participants in the current study are members of the same developmental period,
additional cross-sectional research may be necessary to elucidate possible age-based differences
in academic grit.
Evidence of AGS Construct Validity
Academic grit, as measured by the AGS, was expected to be positively associated with
general grit, as measured by the Grit-S (Duckworth & Quinn, 2009). As predicted, scores on the
AGS were significantly positively associated with scores on the Grit-S, and this association was
not significantly moderated by gender and grade level. These findings provided evidence of the
construct validity of the AGS, as it was significantly associated with the predominant self-report
measure of general grit that has been the standard tool for assessing grit in the extant literature.
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Evidence of AGS Criterion-Related and Incremental Validity
To examine evidence for the criterion-related validity of the AGS, the associations of
academic grit with academic achievement, life satisfaction, and school satisfaction were
evaluated. The associations of academic grit with these outcome variables were expected to be
significant and positive, as these relations have been repeatedly demonstrated in the extant
literature, including a meta-analysis (Credé et al., 2016). The interactions of academic grit with
gender or grade were not expected to be significant. As predicted, academic grit significantly and
positively predicted academic achievement, life satisfaction, and school satisfaction after
controlling for gender, grade, and the interactions of academic grit with gender or grade. These
findings provide evidence of the criterion-related validity of the AGS, as academic grit was
demonstrated to be associated with achievement, life satisfaction, and school satisfaction in the
current study.
Evidence for incremental validity of the AGS was examined through a series of
hierarchical regression analyses, and it was predicted that academic grit would account for a
significant amount of variance in several outcome variables above and beyond that of general
grit alone. As predicted, academic grit and general grit were significantly related to academic
achievement, life satisfaction, and school satisfaction. Academic grit was shown to account for
significant proportions of variance in the three outcome variables after controlling for general
grit, indicating that the AGS has incremental validity above and beyond that of the Grit-S alone
(Duckworth & Quinn, 2009). Furthermore, academic grit accounted for greater variance in
academic achievement and school satisfaction than did general grit; whereas, general grit
accounted for greater variance in life satisfaction than did academic grit. These results point to an
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interesting finding: the domain specific academic grit was more strongly linked to outcomes in
the educational domain (i.e., academic achievement, school satisfaction) than a more general
outcome (i.e., life satisfaction), when compared to general grit.
Implications and Future Directions
The current study advances understanding of grit’s relation to important outcomes (i.e.,
academic achievement, life satisfaction, school satisfaction) during adolescence through the
introduction of the domain-specific construct of academic grit. Grit is often studied in adult
samples, leaving youth populations understudied in comparison; however, research in youth
samples is necessary to elucidate the predictive power of grit across the lifespan. Not only does
the current study focus on an understudied population in grit research, but it also sought to
develop and validate a novel measure of domain-specific grit for use with adolescents. The
validation of the AGS may advance the theoretical understanding of grit, as this tool may have
improved psychometric quality in comparison with current, widely utilized grit measures.
However, future work may continue investigating the role of general grit while also examining
grit within specific domains (e.g., academic grit). In fact, the newly validated AGS may have
theoretical implications for improving the measurement of general grit through modified and
more generalized item content. The AGS may also be utilized within specific academic areas; for
example, respondents can be instructed to respond to each AGS item for multiple academic
content areas (e.g., mathematics, literacy, social science).
Continued grit research may provide answers to questions that remain in the current state
of the literature. For example, is grit a flexible skill or a stable personality characteristic? The
malleability of grit has great implications for youth populations, as grit may be amenable to
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interventions that promote more positive development for children and adolescents. The AGS
can be used longitudinally to assess change in academic grit over time and inform
conceptualization of grit as a stable trait or malleable skill. It is possible that general and domainspecific grit are influenced by both nature (i.e., hereditarily endowed temperament and
personality) as well as nurture (i.e., environmental and context-specific factors). Thus, one may
have a temperamental predisposition to desire achieving challenging long-term goals, while they
also engage in skillful behaviors that can be continually developed. Another remaining question
is: Does grit function differentially across developmental periods? The extant literature has
indicated some group-level differences grit, however, it is possible that the role of grit in
important life outcomes varies depending on age, or many other characteristics. The AGS may
be appropriate for a variety of developmental stages, to afford these types of comparisons across
cohorts and over time. The current study demonstrated that younger adolescents reported higher
levels of academic grit than slightly older adolescents, which is contrary to meta-analytic
findings indicating that general grit increases across the lifespan (Credé et al., 2016). Future
research is necessary to elucidate group-level differences in the newly conceptualized and
domain-specific construct of academic grit, and the AGS may be appropriate for these
investigations. Psychometrically sound tools for assessing grit that are appropriate for youth
populations, such as the AGS, are essential to answering these and many other questions.
The current study also has practical implications that may inform the practice of school
psychologists, educators, and others that work directly or indirectly to influence the lives of
youth. Because general grit has been shown to predict a variety of important outcomes for youth
(e.g., academic achievement and engagement, high school graduation, positive affect; Datu et al.,
2016; Duckworth & Quinn, 2009; Galla et al., 2014), the construct can be utilized in all-school
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evaluations to predict students’ later outcomes. Future research may seek to establish cut scores
for the AGS or other grit assessments, denoting levels of grit that are predictive of positive
outcomes at later dates. Individuals identified in an at-risk range may then be provided with
targeted or intensive supports to remediate present difficulties.
Furthermore, if academic grit and/or general grit are found to be malleable constructs,
there is potential for grit-based interventions to be developed and implemented. Some have
already begun advocating for grit interventions that seek to promote students’ perseverance
toward challenging long-term goals (e.g., Atapattu et al., n.d.). Schools will be a prime context
for such interventions within a multi-tiered system of support framework. Because schools have
limited resources, it is essential that interventions are grounded in psychological theory and
stringent assessment methodology (e.g., randomized controlled trials) to evaluate intervention
effectiveness. Therefore, future work could utilize the AGS as a measure of intervention
effectiveness and to continue advancing the study of grit.
Limitations
There are potential limitations for the current study. First, these data were collected
through self-report methodology. Thus, it is possible that participants may have purposefully or
unknowingly provided unreliable and/or invalid data. Particularly for self-reported academic
achievement, it is possible that student participants may have overestimated their academic
abilities and performance, due to a self-serving bias or memory distortion; however, these
overestimations are typically small, even for self-report of academic performance (De Castella &
Byrne, 2015). Also specific to self-reported academic achievement is the possibility that students
were less capable of making peer comparisons, as required by two of the four items assessing
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academic achievement in the current study. However, given the very high reliability coefficient
observed for these self-reported academic achievement items in the current study, the evidence
for high reliability suggests that responses for comparative and general academic performance
items were similar. Students’ official academic achievement may be obtained from school
records data in future research to address this limitation. In the current study, an attempt to
combat a potential limitation of self-reported variables, patterns of invalidity were investigated
and several participants were removed from the dataset, following careful review of multiple
indicators of invalid response patterns. Therefore, some responses that could have negatively
influenced the reliability and validity of the self-reported data were removed from the dataset,
although less blatant forms of invalidity may have been neglected through the approach utilized
in the current study. Furthermore, the assessment of constructs such as those utilized in the
current study (i.e., grit, life satisfaction, school satisfaction) most commonly involves the
utilization of self-report surveys, as psychometrically sound behavioral methods or multiinformant reports are not yet available for these psychological constructs.
Second, the cross-sectional design of the current study precludes the ability to draw
causal conclusions from the results. Because these data were collected at a single time point in
participants’ natural, uncontrolled environments (i.e., middle school classrooms), extraneous
variables may have impacted their response patterns. Further research will be needed to explore
the nature of these relations.
Third, the generalizability of these findings may apply to populations with similar
characteristics to those of the current sample; however, the extension of these findings to
populations with varying characteristics (e.g., age, ethnicity, socioeconomic status, geographic
region, etc.) may not be appropriate without further research. Therefore, future studies may
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utilize expansive, diverse samples to further test these findings. Importantly, evidence of the
psychometric quality of the AGS should be examined before the AGS can be considered
appropriate for developmental periods outside of adolescence.
As previously described, several variables have demonstrated overlap with general grit in
past research (e.g., conscientiousness, self-efficacy, hardiness), although the operationalization
of grit is distinct from other constructs and grit has demonstrated incremental validity beyond
several similar variables (Credé et al., 2016; Duckworth et al., 2007). An additional limitation of
the current study was the inability to evaluate the incremental validity of the AGS beyond other
constructs which may overlap conceptually with academic grit. For example, academic grit may
be similar to self-control (i.e., an aspect of conscientiousness) as well as academic interest.
Future research should seek to provide evidence for the uniqueness of academic grit in
comparison to these constructs.
Finally, these findings provide evidence of statistical significance, but they do not
objectively define how these variables may insight practical significance in individuals’ lives.
The practical significance of the current study’s findings warrants additional attention in future
research. Thus, a worthy avenue of future research is to explore the potentially complex
interactions among academic grit, general grit, life satisfaction, school satisfaction, and academic
achievement, and how these variables interact to meaningfully influence adolescents.
Conclusion
The current study provides further evidence of the relations between life satisfaction,
school satisfaction, and academic achievement with grit, advancing understanding of this
relatively new construct with the introduction of the domain-specific academic grit. Given
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evidence from a recent meta-analysis that challenged the psychometric strength of the
predominant measures of grit, as well as discrepant findings in existing literature, a
reconceptualization of grit was considered necessary to advance understanding of grit in domains
specific to youth. The current study’s primary purpose was to investigate the psychometric
properties of the AGS, a novel self-report scale for grit in long-term educational goals. The
current study provided evidence of reliability and validity of the newly developed AGS for
assessing academic grit in adolescent populations, and it may be a promising tool for future
research.
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Spring 2016
Dear Parent/Guardian,
Students in our school are being asked to participate in an all-school evaluation so we can learn
more about students’ satisfaction with school and life, as well as the academic functioning of
students in our school. The students will complete a set of questionnaires about their enjoyment
of school, satisfaction with life, attitudes toward intelligence and their pursuit of academic goals.
Collecting these data is important because it helps us understand how to best serve students in
schools. The surveys will take no more than 30 minutes to complete during a class period
deemed acceptable by school administration to avoid instructional time.
All of the information collected will be anonymous, meaning that the school will not see your
child’s individual responses to the measures included. We will receive information on the entire
group of students participating to help us get a general sense of how students are doing (as a
group, not individually).
If we do not hear from you, we will assume your child has permission to participate in this
school evaluation. If you do NOT wish your child to participate, please return this form to
school or contact us to let us know you do NOT want your child to participate. Your decision
whether or not to allow your child to complete the survey will not adversely affect your
child.
Thanks for helping us learn more about our school!

ALL SCHOOL EVALUATION
PARENT OPT-OUT FORM
Please Return to ________________________________ by _________________
If we do not hear from you, we will assume your child has permission to
participate in this school evaluation. If you do NOT wish your child to participate,
please return this form.
I prefer that my child not participate in this evaluation.

___________________________________
Signature of parent/guardian

_____ _______________
Date

___________________________________
Student Name (please print)

_____ _______________
Student’s Grade in School

!
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Directions*
*
On*the*next*few*pages*you*will*be*asked*questions*about*yourself*and*your*school.*Please*read*
each*question*carefully*and*give*your*honest*response.*Your*answers*are*confidential,*which*
means*no*one*will*know*your*responses.*Your*parents,*teachers,*and*other*students*will*not*
know*how*you*answered*each*question.*If*you*are*not*sure*what*the*wording*of*a*question*
means,*raise*your*hand*and*a*teacher*will*help*you.*You*will*NOT*be*able*to*return*to*the*survey*
once*you*exit.*Please*make*sure*to*finish*the*whole*survey.**
*
*
ID**
*
What*is*your*student*ID*number?*
*
*
*
Gender**
*
What*is*your*gender?*
!* Male*(1)*
!* Female*(2)*
*
*
Grade**
*
What*grade*are*you*in?*
!* 6th*grade*(1)*
!* 7th*grade*(2)*
!* 8th*grade*(3)*
*
*
Ethnicity**
*
What*race*do*you*identify*with?***
!* White*(1)*
!* Black*(2)*
!* Hispanic*(3)*
!* Asian*(4)*
!* American*Indian*(5)*
!* Pacific*Islander*(6)*
!* Two*or*More*Races*(7)*

!
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Please*respond*to*the*following*8*items.*Be*honest*–*there*are*no*right*or*wrong*answers!**
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*

Not*like*me*
at*all*(1)*

Not*much*
like*me*(2)*

Somewhat*
like*me*(3)*

Mostly*like*
me*(4)*

Very*much*
like*me*(5)*

New*ideas*and*projects*
sometimes*distract*me*
from*previous*ones.*(1)*

!* *

!* *

!* *

!* *

!* *

Setbacks*(delays*and*
obstacles)*don’t*
discourage*me.*I*
bounce*back*from*
disappointments*faster*
than*most*people.*(2)*

!* *

!* *

!* *

!* *

!* *

I*have*been*obsessed*
with*a*certain*idea*or*
project*for*a*short*time*
but*later*lost*interest.*
(3)*

!* *

!* *

!* *

!* *

!* *

I*am*a*hard*worker.*(4)*

!* *

!* *

!* *

!* *

!* *

I*often*set*a*goal*but*
later*choose*to*pursue*
(follow)*a*different*one.*
(5)*

!* *

!* *

!* *

!* *

!* *

I*have*difficulty*
maintaining*(keeping)*
my*focus*on*projects*
that*take*more*time*
than*a*few*months*to*
complete.*(6)*

!* *

!* *

!* *

!* *

!* *

I*finish*whatever*I*
begin.*(7)*

!* *

!* *

!* *

!* *

!* *

I*am*diligent*(hard*
working*and*careful).*
(8)*

!* *

!* *

!* *

!* *

!* *
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Please*respond*to*the*following*items*by*reading*each*statement*and*then*clicking*on*the*option*
that*best*describes*you.*There*are*no*right*or*wrong*answers,*so*please*be*honest.*
*
Not*
Very*
Not*at*
Somew
Mostly*
much*
much*
*
all*like*
hat*like* like*me*
like*me*
like*me*
me*(1)*
me*(3)*
(4)*
(2)*
(5)*
I*push*myself*to*do*my*personal*best*in*
school.*(1)*

!* *

!* *

!* *

!* *

!* *

I*get*distracted*from*working*hard*in*school*
when*I*can*do*something*more*fun.*(2)*

!* *

!* *

!* *

!* *

!* *

I*work*toward*my*academic*goals*no*
matter*how*long*they*take*to*reach.*(3)*

!* *

!* *

!* *

!* *

!* *

I*put*very*little*effort*into*my*schoolwork.*
(4)*

!* *

!* *

!* *

!* *

!* *

Even*when*I*could*do*something*more*fun,*
I*give*schoolwork*my*best*effort.*(5)*

!* *

!* *

!* *

!* *

!* *

I*am*dedicated*to*reaching*my*academic*
goals.*(6)*

!* *

!* *

!* *

!* *

!* *

I*complete*my*schoolwork*no*matter*how*
difficult*it*is.*(7)*

!* *

!* *

!* *

!* *

!* *

I*give*up*other*activities*I*enjoy,*so*that*I*
can*focus*my*effort*on*school.*(8)*

!* *

!* *

!* *

!* *

!* *

If*I*study*hard*and*do*poorly*on*a*test,*I*
stop*trying*in*that*class.*(9)*

!* *

!* *

!* *

!* *

!* *

I*am*determined*to*give*my*best*effort*in*
schoolwork.*(10)*

!* *

!* *

!* *

!* *

!* *

My*hobbies*do*not*interfere*with*working*
toward*academic*goals.*(11)*

!* *

!* *

!* *

!* *

!* *

Once*I*set*a*goal*in*school,*I*try*to*
overcome*any*challenges*that*arise.*(12)*

!* *

!* *

!* *

!* *

!* *

I*am*able*to*balance*working*hard*in*
school*with*my*other*hobbies*and*
interests.*(13)*

!* *

!* *

!* *

!* *

!* *

I*set*long_term*goals*for*myself*in*school.*
(14)*

!* *

!* *

!* *

!* *

!* *

I*keep*working*on*difficult*schoolwork,*
even*if*it*frustrates*me.*(15)*

!* *

!* *

!* *

!* *

!* *

I"am"reading"and"responding"to"this"survey"
carefully."(16)"

!* *

!* *

!* *

!* *

!* *

Note. Italicized item was added for survey validity purposes (the item was not italicized during
administration).
(Continued on following page)
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(Continued)*
*

!

!

*

Not*at*
all*like*
me*(1)*

Not*
much*
like*me*
(2)*

Somew
hat*like*
me*(3)*

Mostly*
like*me*
(4)*

Very*
much*
like*me*
(5)*

My*goal*in*school*is*to*do*the*“bare*
minimum.”*(1)*

!* *

!* *

!* *

!* *

!* *

My*other*interests*do*not*distract*me*from*
my*academic*pursuits.*(2)*

!* *

!* *

!* *

!* *

!* *

Even*if*I*am*struggling*in*school,*I*keep*
trying*my*best.*(3)*

!* *

!* *

!* *

!* *

!* *

I*think*of*myself*as*lazy*when*it*comes*to*
schoolwork.*(4)*

!* *

!* *

!* *

!* *

!* *

I*skip*my*homework*when*something*
more*fun*comes*up.*(5)*

!* *

!* *

!* *

!* *

!* *

When*it*comes*to*completing*work*in*
school,*I*always*try*my*hardest.*(6)*

!* *

!* *

!* *

!* *

!* *

I*give*up*on*academic*goals*when*it*takes*
a*long*time*to*reach*them.*(7)*

!* *

!* *

!* *

!* *

!* *

I*focus*on*working*hard*in*school*even*
when*other*activities*sound*more*fun.*(8)*

!* *

!* *

!* *

!* *

!* *

I*give*up*on*a*goal*in*school*if*I*am*not*
making*progress*toward*it.*(9)*

!* *

!* *

!* *

!* *

!* *

In*school,*I*work*hard*to*achieve*
challenging*goals.*(10)*

!* *

!* *

!* *

!* *

!* *

I*keep*paying*attention*in*class*even*
when*I*would*rather*daydream.*(11)*

!* *

!* *

!* *

!* *

!* *

In*school,*I*have*overcome*setbacks*to*
achieve*my*goals.*(12)*

!* *

!* *

!* *

!* *

!* *

Other*interests*distract*me*from*working*
hard*in*school.*(13)*

!* *

!* *

!* *

!* *

!* *

It*is*important*to*me*that*I*challenge*
myself*as*a*student.*(14)*

!* *

!* *

!* *

!* *

!* *

When*I*am*confused*about*something*in*
school,*I*keep*trying*to*understand*it.*(15)*

!* *

!* *

!* *

!* *

!* *
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We*would*like*to*know*what*thoughts*about*life*you*have*had$during$the$past$several$
weeks.**Think*about*how*you*spend*each*day*and*night*and*then*think*about*how*your*life*has*
been*during*most*of*this*time.**Here*are*some*questions*that*ask*you*to*indicate*your*
satisfaction*with*your*overall*life.**Click*on*the*response*that*indicates*the*extent*to*which*you*
agree*or*disagree*with*each*statement.********
*
It*is*important*to*know*what*you*REALLY*think,*so*please*answer*the*questions*the*way*you*
really*think,*not*how*you*should*think.**This*is*NOT*a*test.**There*are*NO*right*or*wrong*
answers.***
*
Strongly* Moderately*
Mildly*
Mildly*
Strongly*
Moderately*
*
Disagree* Disagree* Disagree* Agree*
Agree*
Agree*(5)*
(1)*
(2)*
(3)*
(4)*
(6)*
My*life*is*going*well.*(1)*

!* *

!* *

!* *

!* *

!* *

!* *

My*life*is*just*right.*(2)*

!* *

!* *

!* *

!* *

!* *

!* *

I*would*like*to*change*
many*things*in*my*life.*
(3)*

!* *

!* *

!* *

!* *

!* *

!* *

I*wish*I*had*a*different*
kind*of*life.*(4)*

!* *

!* *

!* *

!* *

!* *

!* *

I*have*a*good*life.*(5)*

!* *

!* *

!* *

!* *

!* *

!* *

I*have*what*I*want*in*
life.*(6)*

!* *

!* *

!* *

!* *

!* *

!* *

My"answers"to"these"
questions"accurately"
reflect"my"feelings."(8)"

!* *

!* *

!* *

!* *

!* *

!* *

My*life*is*better*than*
!* *
!* *
!* *
!* *
!* *
most*kids.*(7)*
Note. Italicized item was added for survey validity purposes (the item was not italicized during
administration).

!

!* *
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We*would*like*to*know*what*thoughts*about*life*you've*had*during$the$past$several$
weeks.**Think*about*how*you*spend*each*day*and*night*and*then*think*about*how*your*life*has*
been*during*most*of*this*time.**Here*are*some*questions*that*ask*you*to*indicate*your*
satisfaction*with*life.*Click*on*the*response*that*indicates*the*extent*to*which*you*agree*or*
disagree*with*each*statement.**
*
It*is*important*to*know*what*you*REALLY*think,*so*please*answer*the*question*the*way*you*
really*feel,*not*how*you*think*you*should.**This*is*NOT*a*test.**There*are*NO*right*or*wrong*
answers.**Your*answers*will*NOT*affect*your*grades,*and*no*one*will*be*told*your*answers.*
*
*

*
*

!

Moderat
Strongly*
Mildly*
ely*
Disagree*
Disagree*
Disagree*
(1)*
(3)*
(2)*

Mildly*
Agree*
(4)*

Moderat
ely*
Agree*
(5)*

Strongly*
Agree*
(6)*

I*look*forward*to*going*to*
school.*(1)*

!* *

!* *

!* *

!* *

!* *

!* *

I*like*being*in*school.*(2)*

!* *

!* *

!* *

!* *

!* *

!* *

School*is*interesting.*(3)*

!* *

!* *

!* *

!* *

!* *

!* *

I*wish*I*didn't*have*to*go*to*
school.*(4)*

!* *

!* *

!* *

!* *

!* *

!* *

There*are*many*things*
about*school*I*don't*like.*
(5)*

!* *

!* *

!* *

!* *

!* *

!* *

I*enjoy*school*activities.*(6)*

!* *

!* *

!* *

!* *

!* *

!* *

I*learn*a*lot*at*school.*(7)*

!* *

!* *

!* *

!* *

!* *

!* *

I*feel*bad*at*school.*(8)*

!* *

!* *

!* *

!* *

!* *

!* *
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Please*answer*the*following*questions*about*your*academic*performance*honestly.**
*
In*the*past*12*months,*the*grades*I*mostly*received*were*.*.*.*
!* Fs*(1)*
!* Ds*(2)*
!* Cs*(3)*
!* Bs*(4)*
!* As*(5)*
*
*
I*would*describe*myself*typically*as*a*_____*student.*
!* F_average*(1)*
!* D_average*(2)*
!* C_average*(3)*
!* B_average*(4)*
!* A_average*(5)*
*
*
Compared*to*others*my*age*I*think*I'd*be*.*.*.***
!* Among*the*worst*students*(1)*
!* Below*average*(2)*
!* Average*(3)*
!* Above*average*(4)*
!* Among*the*best*students*(5)*
*
*
Compared*to*others*in*my*class*I*think*I’d*be*.*.*.*
!* Among*the*worst*in*my*class*(1)*
!* Below*average*(2)*
!* Average*(3)*
!* Above*average*(4)*
!* Among*the*best*in*my*class*(5)*
*
*
Please*type*your*current*GPA*(Grade*Point*Average)*in*the*box*below.*
*

*

!
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Table 25.
Naming of Constructs with Sample Items from Each Subscale (First Version)
Name of Construct Provided
Subscale
Determination

First Version of AGS
motivated
determined, hard working
grit
dedication to school
Work ethnic, persistence
How hard we work in school
Strong work ethic
Hardworking
Goal-directed persistence/effort
self-efficacy

Second Version of AGS
motivation
cognitive engagement
intrinsic motivation
Determination
Academic determination
Grit
Academic motivation
achievement motivation

Focus

focused
focused
consistency of interest
focus on school
Persistent effort
How much effort we put into doing well in school
Self-disciplined
Focused
Goal-driven focus
grit

interest
academic focus or motivation
importance of academics
Focus
Academic priority or focus
Self-control/Focus
Academic responsibility
focus

Resilience

determined
overcoming challenges, resilience

perseverance
academic resilience

perseverance

tendency to work through challenges
Resilience works, but I also think of
Perseverance
Academic persistence
Perseverance
Academic determination
persistence

overcoming academic obstacles
Drive to achieve
What do we do if we are challenged in school
Resilience
Perseverance
perserverance of effort
perserverance

!
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Table 26.
Factoring Items into Subscales (First Version)
Item
I push myself to do my personal best in school.
I am a careful and attentive student.
I do not let anything distract me from my academic pursuits.
I work toward my academic goals no matter how long they take to
reach.
I am able to balance working hard in school with my other hobbies
and interests.
I give my best effort to learn in class.
I work hard to improve my grades when they are not as high as I
want them to be.
Because I would rather focus on other activities I enjoy, I do not
bother working hard in school.*
I do the bare minimum to get by in my classes.*
When I am confused about something in school, I keep trying to
understand it.
If I am not making progress toward a goal in school, I give up on
it.*
Other interests distract me from working hard in school.*
Working hard and challenging myself in school is important to me.
If my grade is lower than I expected, I stop trying in that class.*
I am determined to challenge myself as a student.
I get distracted from working hard in school when I could be doing
something more fun.*
I work through any challenges once I set a goal in school.
Other things are more important to me than getting good grades.*
I am dedicated to reaching my academic goals.
When it comes to completing work in school, I always try my
hardest.
I often set a goal to do well in school, but later I choose to focus on
something else.*
I give up on academic goals when it takes a long time to reach
them.*
Even when I could do something more fun, I complete my
homework to the best of my ability.
I keep working toward a goal in school until I achieve it.
Schoolwork that requires a lot of time and effort is not worth
completing.*
I challenge myself to be the best student I can be.
If I do poorly on a test, it makes me want to work even harder in
that class.
In school, I have overcome setbacks to conquer an important
challenge.
When schoolwork is challenging, that is when I really buckle down
and put in effort.
I think of myself as lazy when it comes to schoolwork.*
I keep my focus on doing well in school even when other activities
sound more fun.
I do not give up on difficult schoolwork even when it frustrates me.

Determination
90.00%
20.00%

Focus
10.00%
80.00%
80.00%

30.00%
20.00%

Resilience
20.00%
70.00%

80.00%

90.00%

10.00%

10.00%

10.00%

80.00%

20.00%

70.00%

10.00%

100.00%
50.00%
30.00%
80.00%
20.00%
70.00%
40.00%
30.00%
90.00%

50.00%
10.00%

60.00%

90.00%

10.00%
20.00%
80.00%
20.00%

10.00%
100.00
%

60.00%
70.00%
10.00%

100.00%
90.00%

10.00%
100.00%

20.00%

80.00%

70.00%

30.00%

60.00%

40.00%

70.00%

20.00%

30.00%

10.00%
70.00%
100.00%

20.00%

10.00%

70.00%

100.00%
100.00
%
20.00%

80.00%

(Continued on following page)
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Table 26. (continued)
Item
In school, I set challenging goals for myself and try my best to
reach them.
I do not do my homework when something more fun comes up.*
I give up other things that I enjoy so I can focus my effort on
school.
I do not give up on completing my schoolwork, no matter how
difficult it is.
I do not set personally challenging goals for myself in school.*
Even when I am struggling in school, I keep trying my best to learn.
I keep paying attention in class even when I would rather
daydream.
I try my best in all of my schoolwork (homework, quizzes, tests).

Determination

Focus

Resilience

100.00%
10.00%

90.00%

10.00%

80.00%

10.00%

10.00%

10.00%

80.00%

80.00%
10.00%

20.00%
90.00%
90.00%

80.00%

10.00%

20.00%

Note. Bolded results signify the proportion of survey participants that rated the item as falling under the
subscale originally intended by the author. Three items were cut from the measure following review of
this component of the first face validity survey. Italicized items were removed from the measure, as they
did not meet the 50% cut score determined by the author for the proportion of participants that rated the
item as measuring the sub-construct intended by the author; * indicates that items are reverse scored

!
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Table 27.
Content Validity for the Determination Subscale (First Version)

Item
I push myself to do my personal
best in school.
I am dedicated to reaching my
academic goals.
Working hard and challenging myself
in school is important to me.
I try my best in all of my schoolwork
(homework, quizzes, tests).
In school, I set challenging goals for
myself and try my best to reach them.
I challenge myself to be the best
student I can be.
When it comes to completing work
in school, I always try my hardest.
I give my best effort to learn in class.
I am determined to challenge myself
as a student.
I am a careful and attentive student.
I keep working toward a goal in
school until I achieve it.
I do not set personally challenging
goals for myself in school.*
I think of myself as lazy when it
comes to schoolwork.*
I do the bare minimum to get by in my
classes.*

Not at all
like
"Determination"

Not Much
like
"Determination"

Somewhat
like
"Determination"

Mostly
like
"Determination"

Very
much like
"Determination"

N

20%

80%

10

10%

90%

10

40%

50%

10

30%

70%

10

30%

70%

10

70%

10

30%

70%

10

30%

70%

10

10%

90%

10

20%

30%

10%

10

10%

30%

60%

10

37.50%

62.50%

8

50%

50%

8

50%

37.50%

8

10%

30%

10%

30%

12.50%

Note. Bolded items were retained in the final version of the AGS. Non-bolded items were removed or
revised; * indicates that items are reverse scored.

!

150
Table 28.
Content Validity for the Focus Subscale (First Version)

Question
I do not let anything distract me from my
academic pursuits.
Even when I could do something more
fun, I complete my homework to the best
of my ability.
I keep paying attention in class even when
I would rather daydream.
I keep my focus on doing well in school
even when other activities sound more
fun.
I give up other things that I enjoy so I can
focus my effort on school.
I am able to balance working hard in
school with my other hobbies and
interests.
Other interests distract me from
working hard in school.*
Other things are more important to me
than getting good grades.*
Because I would rather focus on other
activities I enjoy, I do not bother working
hard in school.*
I do not do my homework when
something more fun comes up.*
I get distracted from working hard in
school when I could be doing something
more fun.*
I often set a goal to do well in school, but
later I choose to focus on something
else.*

Not at all
like
"Focus"

Not much
like
"Focus"

10%

12.50%

Somewhat
like
"Focus"

Mostly
like
"Focus"

Very
much like
"Focus"

N

20%

80%

10

30%

70%

10

30%

70%

10

20%

80%

10

30%

70%

10

10%

50%

10

25%

75%

8

25%

12.50%

37.50%

8

12.50%

25%

62.50%

8

100%

8

100%

8

62.50%

8

30%

12.50%

37.50%

Note. Bolded items were retained in the final version of the AGS. Non-bolded items were removed or
revised; * indicates that items are reverse scored.
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Table 29.
Content Validity for the Resilience Subscale (First Version)

Question
I work toward my academic
goals no matter how long they
take to reach.
When I am confused about
something in school, I keep
trying to understand it.
I work hard to improve my
grades when they are not as high
as I want them to be.
Even when I am struggling in
school, I keep trying my best to
learn.
I do not give up on completing
my schoolwork, no matter how
difficult it is.
When schoolwork is
challenging, that is when I really
buckle down and put in effort.
I work through any challenges
once I set a goal in school.
If I do poorly on a test, it makes
me want to work even harder in
that class.
I do not give up on difficult
schoolwork even when it
frustrates me.
If I am not making progress
toward a goal in school, I give
up on it.*
If my grade is lower than I
expected, I stop trying in that
class.*
I give up on academic goals
when it takes a long time to
reach them.*
Schoolwork that requires a lot of
time and effort is not worth
completing.*
In school, I have overcome
setbacks to conquer an important
challenge.

Not at all
like
"Resilience"

Not much
like
"Resilience"

Somewhat
like
"Resilience"

Mostly like
"Resilience"

Very much
like
"Resilience"

N

30%

70%

10

30%

70%

10

90%

10

20%

80%

10

10%

90%

10

20%

80%

10

90%

10

20%

70%

10

10%

90%

10

100%

8

12.50%

87.50%

8

12.50%

87.50%

8

25%

75%

8

10%

90%

10

10%

10%
10%

Note. Bolded items were retained in the revised version of the AGS. Non-bolded items were removed or
revised; * indicates that items are reverse scored.
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Table 30.
Content Validity for the Determination Subscale (Second Version)

Item
I push myself to do my personal best in
school.
I am dedicated to reaching my academic
goals.
When it comes to completing work in
school, I always try my hardest.
I am determined to give my best effort
in schoolwork.
In school, I work hard to achieve
challenging goals.
I set long-term goals for myself in
school.
It is important to me that I challenge
myself as a student.
I think of myself as lazy when it comes
to schoolwork.*
I put very little effort into my
schoolwork.*
My goal in school is to do the “bare
minimum.”*

Not at all
like
"Determination"

Not Much
like
"Determination"

Somewhat
like
"Determination"

Mostly
like
"Determination"

Very
much like
"Determination"

N

44.44%

55.56%

9

22.22%

77.78%

9

33.33%

66.67%

9

11.11%

88.89%

9

100%

9

11.11%

33.33%

55.56%

9

11.11%

33.33%

55.56%

9

12.50%

62.50%

25%

8

37.50%

62.50%

8

25%

62.50%

8

12.50%

Note. Bolded items were retained in the final version of the AGS; * indicates that items are reverse
scored.
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Table 31.
Content Validity for the Focus Subscale (Second Version)

Item
My other interests do not distract me from
my academic pursuits.
Even when I could do something more fun,
I give schoolwork my best effort.
I focus on working hard in school even
when other activities sound more fun.
I give up other activities I enjoy, so that I
can focus my effort on school.
My hobbies do not interfere with working
toward academic goals.
I keep paying attention in class even when I
would rather daydream.
I am able to balance working hard in school
with my other hobbies and interests.
Other interests distract me from working
hard in school.*
I skip my homework when something more
fun comes up.*
I get distracted from working hard in school
when I can do something more fun.*

Not at all
like
"Focus"

Not much
like
"Focus"

Somewhat
like
"Focus"

11.11%

Mostly
like
"Focus"

Very
much like
"Focus"

N

100%

9

33.33%

66.67%

9

11.11%

88.89%

9

44.44%

55.56%

9

33.33%

66.67%

9

33.33%

55.56%

9

44.44%

55.56%

9

100%

8

25%

75%

8

25%

75%

8

Note. All items were retained in the final version of the AGS; * indicates that items are reverse scored.
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Table 32.
Content Validity for the Resilience Subscale (Second Version)

Item
I work toward my academic goals
no matter how long they take to
reach.
Even if I am struggling in school,
I keep trying my best.
I complete my schoolwork no
matter how difficult it is.
Once I set a goal in school, I try
to overcome any challenges that
arise.
In school, I have overcome
setbacks to achieve my goals.
I keep working on difficult
schoolwork, even if it frustrates
me.
When I am confused about
something in school, I keep
trying to understand it.
I give up on a goal in school if I
am not making progress toward
it.*
If I study hard and do poorly on a
test, I stop trying in that class.*
I give up on academic goals when
it takes a long time to reach
them.*

Not at all
like
"Resilience"

Not much
like
"Resilience"

Somewhat
like
"Resilience"

11.11%

Mostly like
"Resilience"

Very much
like
"Resilience"

N

44.44%

55.56%

9

11.11%

88.89%

9

11.11%

77.78%

9

11.11%

88.89%

9

100%

9

100%

9

66.67%

9

100%

8

37.50%

62.50%

8

12.50%

87.50%

8

33.33%

Note. All items were retained in the final version of the AGS; * indicates that items are reverse scored.
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12

11

10

9

8

7

6

5

4

3

2

1

I push myself
to do my
personal best
in school.
I get distracted
from working
hard in school
when I can do
something
more fun.
I work toward
my academic
goals no
matter how
long they take
to reach.
I put very little
effort into my
schoolwork.
Even when I
could do
something
more fun, I
give
schoolwork
my best effort.
I am dedicated
to reaching my
academic
goals.
I complete my
schoolwork no
matter how
difficult it is.
I give up other
activities I
enjoy, so that I
can focus my
effort on
school.
If I study hard
and do poorly
on a test, I
stop trying in
that class.
I am
determined to
give my best
effort in
schoolwork.
My hobbies do
not interfere
with working
toward
academic
goals.
Once I set a
goal in school,
I try to
overcome any
challenges that
arise.

1

0.343

0.369

0.443

0.331

0.379

0.214

0.307

0.309

0.258

0.304

0.568

0.43

0.547

0.639

0.514

0.324

0.324

0.652

0.315

0.552

2

0.303

1

1

0.581

0.303

0.546

0.294

0.322

0.485

0.587

0.548

0.317

1

3

0.332

0.183

0.406

0.474

0.145

0.391

0.366

0.351

1

4

0.504

0.307

0.562

0.289

0.395

0.499

0.586

1

5

0.579

0.293

0.636

0.3

0.362

0.536

1

6

0.55

0.336

0.566

0.344

0.426

1

7

0.349

0.275

0.373

0.116

1

8

1

0.3
74

0.5
98

0.1
28

0.2
97

10

0.3
55

1

9

0.3
78

1

11

1

12

13

14

15

16

17

18

19

20

Inter-Item Correlations of Novel Items in the Academic Grit Scale before Removing Any Items
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22

23

24

25

26

27
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21

28

29

156

30

!

23

22

21

20

19

18

17

16

15

14

13

I am able to
balance
working
hard in
school with
my other
hobbies and
interests.
I set longterm goals
for myself
in school.
I keep
working on
difficult
schoolwork,
even if it
frustrates
me.
My goal in
school is to
do the “bare
minimum.”
My other
interests do
not distract
me from my
academic
pursuits.
Even if I am
struggling in
school, I
keep trying
my best.
I think of
myself as
lazy when it
comes to
schoolwork.
I skip my
homework
when
something
more fun
comes up.
When it
comes to
completing
work in
school, I
always try
my hardest.
I give up on
academic
goals when
it takes a
long time to
reach them.
I focus on
working
hard in
school even
when other
activities
sound more
fun.

0.365

0.231

0.355

0.2

0.315

0.27

0.475

0.43

0.35

0.295

0.403

0.498

0.543

0.317

0.362

0.53

0.469

0.444

0.565

0.257

0.449

2

0.515

1

Table 33. (continued)

0.38
1

0.28
8

0.40
9

0.37
3

0.22
2

0.41
2

0.47
8

0.49
4

0.41
9

0.37
8

0.37
6

0.
51
6

0.
51
3

0.
30
2

0.
30
9

0.
43
4

0.
41
9

0.
37
5

0.
49
5

0.
28
1

0.
46
9

4

0.
45

3

0.53
3

0.27
8

0.51
1

0.42
8

0.45
4

0.45
6

0.32

0.27
5

0.53
1

0.37
9

0.45
5

5

0.48
2

0.30
1

0.56
8

0.41
2

0.41
6

0.53
7

0.35

0.29
8

0.50
6

0.56
6

0.48
5

6

0.51
2

0.31
2

0.55
9

0.50
2

0.45
1

0.50
4

0.36
3

0.31
2

0.64

0.43
4

0.49
1

7

0.39
6

0.14
9

0.30
6

0.29
3

0.22
9

0.28
3

0.30
3

0.12

0.41
3

0.32
9

0.29
4

8

0.33
6

0.4

0.36
5

0.44
7

0.37
1

0.41
5

0.21

0.26
8

0.37

0.21

0.37
1

9

0.52
6

0.33
1

0.62

0.47

0.44
5

0.55
2

0.36
2

0.30
4

0.56
9

0.51
4

0.52
6

10

0.30
5

0.14
6

0.28
5

0.26
6

0.26
1

0.25

0.44
3

0.15
8

0.30
5

0.28
2

0.48
1

11

0.48
6

0.32
2

0.52
5

0.39
5

0.40
2

0.47
5

0.38
5

0.26
2

0.57

0.60
6

0.54
4

12

0.47
8

0.26
4

0.50
3

0.40
2

0.43
5

0.49

0.50
3

0.28
1

0.53
3

0.47
4

1

13

0.44
4

0.27
5

0.43
9

0.30
5

0.35
3

0.44
1

0.31
3

0.20
8

0.56
4

1

14

0.53
2

0.32
3

0.52
1

0.45

0.45
7

0.55
4

0.39
9

0.27
9

1

15

0.20
2

0.28
6

0.30
2

0.33
9

0.40
2

0.30
1

0.15
8

1

16

0.36
9

0.21
4

0.34
8

0.28
1

0.29
3

0.40
5

1

17

0.48
5

0.31
8

0.59

0.43
2

0.4

1

18

0.44

0.39
1

0.44
6

0.60
7

1

19

0.48
8

0.42
5

0.46
8

1

20

0.23

1

22

1

23

24

25

26

27

28

(Continued on the following page)

0.52
9

0.25
1

1

21

29

30
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I give up on
a goal in
school if I
am not
making
progress
toward it.
In school, I
work hard to
achieve
challenging
goals.
I keep
paying
attention in
class even
when I
would rather
daydream.
In school, I
have
overcome
setbacks to
achieve my
goals.
Other
interests
distract me
from
working
hard in
school.
It is
important to
me that I
challenge
myself as a
student.
When I am
confused
about
something
in school, I
keep trying
to
understand
it.

0.378

0.286

0.39

0.234

0.503

0.233

0.257

0.56

0.406

0.497

0.348

0.497

0.457

2

0.288

1

0.33
6

0.37
1

0.38

0.36
1

0.34
4

0.35
9

0.33

0.
51
6

0.
37
5

0.
46
8

0.
28
1

0.
46
7

0.
38
9

4

0.
33
8

3

0.41

0.42
9

0.41
7

0.40
5

0.41
6

0.5

0.33
5

5

0.47
5

0.52
7

0.28
7

0.49
7

0.38
1

0.58
9

0.31

6

0.46
5

0.43
7

0.39
1

0.47
5

0.49
3

0.51
5

0.33
2

7

0.25
8

0.27
8

0.22
4

0.26
6

0.33
3

0.35
3

0.13
6

8

0.32
1

0.30
1

0.28
7

0.34

0.36
9

0.31
2

0.38
1

9

0.5

0.52
6

0.37
6

0.52

0.49
5

0.61
2

0.31
4

10

0.23
7

0.22
6

0.28
7

0.32
8

0.33
9

0.31

0.14
4

11

0.44
7

0.49
1

0.34

0.51
5

0.41
2

0.55
1

0.30
8

12

0.38
4

0.38
1

0.43
1

0.45
4

0.43
1

0.49

0.31
8

13

0.40
6

0.49
1

0.26
4

0.5

0.34

0.57
1

0.27
3

14

0.48

0.47
5

0.37
4

0.50
2

0.46
5

0.56
1

0.34

15

0.21
1

0.23
8

0.26
5

0.28
1

0.28
6

0.22
3

0.29
7

16

0.29
7

0.27
8

0.29
5

0.34

0.34
4

0.37
2

0.16
5

17

0.53
5

0.55

0.35
3

0.48
7

0.46
3

0.55
8

0.35
9

18

0.27
6

0.37
4

0.48
7

0.34
9

0.43
3

0.43

0.39
6

19

0.33

0.35
4

0.47
4

0.36
7

0.45

0.42
9

0.39
1

20

0.54
7

0.51
2

0.36
4

0.49
7

0.47
2

0.56
6

0.31
4

21

0.27

0.27

0.35
3

0.30
7

0.31
2

0.28
1

0.52
5

22

0.45
7

0.42
8

0.37
4

0.41
5

0.45
1

0.56
4

0.27
5

23

0.28
4

0.29
3

0.40
5

0.31
2

0.33
4

0.26
7

1

24

0.50
8

0.55
1

0.31
9

0.53
9

0.44
6

1

25

0.45
2

0.43
9

0.34
5

0.52
5

1

26

0.51
4

0.50
6

0.26
3

1

27

0.22
6

0.21

1

28

0.5
63

1

29

!

Note. Italicized items were removed from the measure, as these items had poor inter-item correlations with at least half of the remaining items.
Inter-item correlations less than .30 are italicized.
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29

28

27

26

25

24
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Table 34.
Summary of Item Deletion in AGS Scale Development

1
3
5
7
10
12
13
18
21
25
8
11
16
22

2

Item
I push myself to do my
personal best in school.
I work toward my academic
goals no matter how long they
take to reach.
Even when I could do
something more fun, I give
schoolwork my best effort.
I complete my schoolwork no
matter how difficult it is.
I am determined to give my
best effort in schoolwork.
Once I set a goal in school, I
try to overcome any challenges
that arise.
I am able to balance working
hard in school with my other
hobbies and interests.
Even if I am struggling in
school, I keep trying my best.
When it comes to completing
work in school, I always try
my hardest.
In school, I work hard to
achieve challenging goals.
I give up other activities I
enjoy, so that I can focus my
effort on school.
My hobbies do not interfere
with working toward academic
goals.
My goal in school is to do the
“bare minimum.”*
I give up on academic goals
when it takes a long time to
reach them.*
I get distracted from working
hard in school when I can do
something more fun.*

Hypothesized
Subscale

Deleted in
RQ #

D

-

-

R

-

-

F

-

-

R

-

-

D

-

-

R

-

-

F

-

-

R

-

-

D

-

-

D

-

-

F

1

Low inter-item correlations (< .3) with at least
half of remaining scale items

F

1

Low inter-item correlations (< .3) with at least
half of remaining scale items

D

1

Low inter-item correlations (< .3) with at least
half of remaining scale items

R

1

Low inter-item correlations (< .3) with at least
half of remaining scale items

2

In first exploratory factor analysis, all reverse
scored items formed a separate factor; may be
evidence of artificial factor structure;
negatively worded items are not recommended
in the literature

F

Reason for Deletion

(Continued on the following page)
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Table 34. (continued)

Item

Hypothesized
Subscale

Deleted in
RQ #

Reason for Deletion
In first exploratory factor analysis, all reverse
scored items formed a separate factor; may be
evidence of artificial factor structure;
negatively worded items are not recommended
in the literature
In first exploratory factor analysis, all reverse
scored items formed a separate factor; may be
evidence of artificial factor structure;
negatively worded items are not recommended
in the literature
In first exploratory factor analysis, all reverse
scored items formed a separate factor; may be
evidence of artificial factor structure;
negatively worded items are not recommended
in the literature
In first exploratory factor analysis, all reverse
scored items formed a separate factor; may be
evidence of artificial factor structure;
negatively worded items are not recommended
in the literature
In first exploratory factor analysis, all reverse
scored items formed a separate factor; may be
evidence of artificial factor structure;
negatively worded items are not recommended
in the literature
In first exploratory factor analysis, all reverse
scored items formed a separate factor; may be
evidence of artificial factor structure;
negatively worded items are not recommended
in the literature

4

I put very little effort into my
schoolwork.*

D

2

9

If I study hard and do poorly
on a test, I stop trying in that
class.*

R

2

19

I think of myself as lazy when
it comes to schoolwork.*

D

2

20

I skip my homework when
something more fun comes
up.*

F

2

24

I give up on a goal in school if
I am not making progress
toward it.*

R

2

28

Other interests distract me
from working hard in school.*

F

2

F

2

In second exploratory factor analysis,
demonstrated low factor loading (< .5)

F

2

In second exploratory factor analysis,
demonstrated low factor loading (< .5)

R

2

17
23
27

My other interests do not
distract me from my academic
pursuits.
I focus on working hard in
school even when other
activities sound more fun.
In school, I have overcome
setbacks to achieve my goals.

14

I set long-term goals for
myself in school.

D

3

26

I keep paying attention in class
even when I would rather
daydream.

F

3

In second exploratory factor analysis,
demonstrated low factor loading (< .5)
Relatively low corrected item-total correlation
and contribution to AGS internal consistency,
compared to remaining items
Evidenced lowest corrected item-total
correlation with remaining items after previous
deletions; contributed least substantially to
AGS internal consistency, relative to remaining
items.

(Continued on the following page)
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Table 34. (continued)

Item

Hypothesized
Subscale

Deleted in
RQ #

29

It is important to me that I
challenge myself as a student.

D

3

30

When I am confused about
something in school, I keep
trying to understand it.

R

3

6

I am dedicated to reaching my
academic goals.

D

3

15

I keep working on difficult
schoolwork, even if it
frustrates me.

R

3

Reason for Deletion
Evidenced a relatively low corrected item-total
correlation and contribution to AGS internal
consistency
Evidenced low corrected item-total correlation
and contribution to AGS internal consistency,
relative to remaining items
Employed less desirable language use, in
comparison to remaining items (i.e.,
“dedicated” may not be developmentally
appropriate for youth); item content was
captured by remaining items with more
desirable language
Employed less desirable language use than
remaining items (i.e., “frustrates” alludes to
negative affect, which is unnecessary);
remaining items captured item content with
more desirable language

Note. RQ = Research Question; D = Determination; F = Focus; R = Resilience; Y = Yes. Items with “*”
indicate they are reverse scored.
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APPENDIX J
FINAL ACADEMIC GRIT SCALE
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Academic Grit Scale (AGS)

DIRECTIONS
Please respond to the following items by reading each statement and then clicking on the
option that best describes you. There are no right or wrong answers, so please be honest.

ITEMS
1.! I push myself to do my personal best in school.
2.! I work toward my academic goals no matter how long they take to reach.
3.! Even when I could do something more fun, I give schoolwork my best effort.
4.! I complete my schoolwork no matter how difficult it is.
5.! I am determined to give my best effort in schoolwork.
6.! Once I set a goal in school, I try to overcome any challenges that arise.
7.! I am able to balance working hard in school with my other hobbies and interests.
8.! Even if I am struggling in school, I keep trying my best.
9.! When it comes to completing work in school, I always try my hardest.
10.!In school, I work hard to achieve challenging goals.

RESPONSE SCALE
(1) Not at all like me
(2) Not much like me
(3) Somewhat like me
(4) Mostly like me
(5) Very much like me

!

